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(54) MANUFACTURE AND MANUFACTURING DEVICE reaction generating chamber Is made independent 
FOR OXIDE SUPERCONDUCTOR atmosphere by a shielding gas supplying means 38 for 

production. According to this, an excellent oxide 
(57) Abstract: superconductor can be efficiently manufactured, 

PROBLEM TO BE SOLVED: To improve the forming COPYRIGHT: (C)1 999.JPO 

speed of a thin film and the thickness thereof, improve 

the supplying state of reaction gas and improve the 

uniformity by partitioning a base material inlet part, 

reaction generating chambers and a base material outlet 

part by bulkheads, providing a boundary chamber 

between reaction generating chambers, providing a feed * a o 

gas supplying means every reaction generating chamber, * 5 - 

connecting a shielding gas supplying means to the 
boundary chamber so that the flowing state of the gas Is 
controllable. 

SOLUTION: A reactor performs a CVD reaction for 
reacting a feed gas with the surface of a moving 
tape-like base material T to accumulate a thin film 
thereon. The reactor is provided with feed gas supplying 
means 50, reactor internal gas exhausting means, and 
control means for controlling them. A reaction 
generating chamber is provided serially in the moving 
direction of the base material In a plurality of stages. 
Each feed gas supplying means 50 is provided with a gas 
mixer 48 for mixing the feed gas with oxygen gas, so 
that the oxygen partial pressure in the feed gas to be 
supplied to each reaction generating chamber Is 
independently controllable by the control means. Each 
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©f^lK«k'J^±j£-5l3 ;>[« j #n ^ fl '- -Mc 

fST'SS.fcSfcfta. SBfcU WW#R8 2tt» CVD 
X^vhA, B, C£TfcfcIfc*#E£3feftCffflfaLT, 
&K{feM?3 5 rtlc£^Tfft£©»>E«rr5 

•P?g8Ztt, WAtf^CVDO^vhA, B, C©K 
#T ©»j (B]©KJS£fij<t 3 5 ©ggI^EE£ 0 r 

mm < fts <k 5 icMm^xwis^ 5 0 * wr 

[0 0 2 9] *£ffi^SI©!SfMflM©§etSeK 

-/mm# t ©^i^faiOTJWf wt stress ft 

ft, &!8lll0CVD££:£5£$LTfT5Cfc#T?tS. 
*fe, cn5£iB£$§3 5, 3 5<9RSHi:S£#g3 8tf 

Hftttsn, i«3 sic, mmmm-m hbkx 40 

5, 35E?bmmLX, &KES£$l3 5, 3 5© 

iwse^xiM, mmmmmmmmii 

5 2iCj;!;^3i(<;MffllnItit*tlT, & 

£(Mci!3 5, 3 5lcg^&SnSJ^^Xif»(!)iWlS» 
W^ftl 1 2*lfc t ©Tf« 5 ©?\ c ©SB 
*ffl^T^ffc!WW#<DMi§*ffa <J7^3I 
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Tff$Cfctf«T?*S. *fc» _MBIM©#X54^-4 8 
3 5 g»* 6 n, A^^JX 5 * 

4 8 m±mm#7>m ; m 5 2 uc z t 

[0 0 3 0] Sfc, ±|E^MxPM«8 0mfc^ 
T\ #X$Ma7 0e, 70f*»5*flgftg3 8T£K 

felt, g^3 8fcioTjKSf£ft*£i££$S3 5, 

3 5rt©5M#x^Mi±}u mmomim 

So 

[0 0 3 1] 'lot, «M©$fMiMft© 

5©t\ 1 -Dm^mmomm tjt^r. gift 

«Wf«0K^fl±*H*efc^**. £fc, #x 

ftftg 3 8 TSOSffttP 7 0 e , 7 0 f ICJ: *J SfS 
3 5 fci&IMfc 3 8 ©ffi^X^fe C & a C t T% K 

3 8 0g$*^S0lI^|Rl-\©^WX^l»^Xfe^ 
Oi)XOintI$Wb%*^ C V DRfS^ff 5 C t 

[0 0 3 2] fcfc, ^*ffi^l©i?ffc^g««ft-©Sig 

Sft, JI^x^?ft^^«±T^^tci!ge 

# 9 ^ XM^SJSi!, «3lMS^ if ©^f ti©JfJ«-e 
tML-SAft^tDtt^lS-efeSo *fg0^©ffift^iSfS^ 
*©@SgB«. fS1b«l»9f*©SiSlEf!c|ff®ic 

SB^feti, ®ftlOTWW^©ffil^'Sl^7-Jiltfflv^ 
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[0033] wf, xmmmttmtamwvm 

[0034] ®&\zffi-$mmmK#v?, m\%^ 

w&zms 0 ' ic&^x, mwmmm ioot\ 
m s itTfrti; 0 it, mmmmvmm 1 0 2 m 

d«©7 h vjxuzmm \03t,m7 fwx# 
mm 1 0 3 t) BA^t* 10 

^ifewi*©i^K/Jx{Mi 1 0 4 kfrzmmm 

Sftfc 3 fifijg© fe com % , 1 3 0 ©flUtJic, 

t-*i 3 mmft>titc&-e&%o 

[0 0 3 5] Sf^ilfft^ 1 0 2tt s @8(oTcf £5 

8S^*!3 1 0 5sbW6nrv^a 0 coss^sd 1 0 5 

1 0 2a©rtg±!)fe:*;#<fcoT*$!^ Kttffi&gH 20 
1 2 0^5S»)ii*nfti8iftJS^i i ltffcSDo-Qjg 
ffl«fcjfc#«:j89S**iSo »/£*t) l o 5<o± 

mamm i o 5 a«w, isms 1 0 5 a ic 

tt, 5t«^XfflMFC (SKlMBjiS) 1 0 5 cfcftl/t 

nmx&mi 0 5 b^sissfu mtu \05\H 

D 1 0 5 rtCEEAtiSJ^EEKjfil/^ailCiSfen 

[0 0 3 6] 7f>v-YX#XttO!l 0 3B\ $8fc* 30 
t<fc5lcx 1 0 2 t©»Ci|uKMft 

MS l l m\tt%ktb<D7 hv^X^«Jli2 

if7;W>;?JX, -x'J^A^X, ^#X&£-e£S 0 
7 hv^X^X^Si 1 0 3Oi:fca, 7 h 
V^XtfXfflM F C 1 0 3 b £^LT7 h v-f XtfXft 

103a 7 hux%zm& 1 0 3 
rt!c7hv^x#x&{jt^wt^£ftw§ 0 ^lt, 
c©M©?mjf fitftf&s* 1 0 0 m 7 h v^-xtfx 

l 0 3 ©Mi^j^MWf^ I 0 2 £pj^WP 40 
fc*p£»/X;H 0 6»jt£ftTV>3 o 
[0 0 3 7] v-Wl/ K)ffXftlS« 1 0 4 tt, 08 IC^T 

•fcSfc, 7 WXjtrxffiftft i o 3 koiWHIfcs^-n/ 
F^X^WS fe<D?£ 5 , £ FtfX^iS 
tJ; D 15137 hUXUzMffl 1 0 3 1 1 

feic/X;H 0 6*3^-^K'f c 

o 4<D*%&wv%<omic& mtcm 

t5rw1gi0 7*W&nr*>>3, 50 
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^XtfW 1 0 4 ©±g[H<:fi, S>-/1/ FtfXfflM F C 1 

0 4 b^bTi^bFtfXfMl 0 4 ammZtt 

T, ^-;l/F#x&tgg|Si 0 4rtit^-;l/F^x%«^ 

[0 0 3 8] MEfMOfR^MSffi^gJS 1 0 OfcfcV 
m 7 hv-YX#X£7 hV>fX#Xffi*&g|5 1 0 31c 

o L.tsttt mm® 1 1 1 mm® 

1 mm% d i o 5 icfes ooo^jgffiflts&su i o 2 

iOl 0 30«^67hV^X^X^}inT<§ilt 
XX;H 0 G®fim®fc%V'C* ffitmi 

1 1 immKmtzT h~?j xfixKxm-zimitz 

tu -^©5XFtf©SSf*Mf4l l ltf, MftSl 3 
ort!<:jl^j(c^-ets 0 yx*;n o 6ojferas5>tf 

feSgjtSM 3 0rtt±> tTor r~m OTo r r@ 
eicME^nTfcD, ?E£$ f J 1 0 Slctt^tef 1 0 5 
a*^«#xamSftT^S©-C* ElOUiiKSD 1 

Pill «f:S t) 1 0 5 rt^^ffflS 102a rtTffltffc 
t«©*IS5ih7»tS. Sfe, XX;M 0G<DmX\ 
-o&jQV-fr Yi3*9$m l 0 4 0j» 5 F 
ifXaWftliT < tic «fc !) s FrffXic A 0 y 

X;n oeoHH^-^i/K*^ t«l 3 0rtTlS 
{*JMSl 1 l^ftLfeRS^/^l 0 6(Cft* 

[0039] coj:^ mmmmmm 1 o o ©ism 

?Mf»i 0 2Jctt, 08(c^tJ;5li:, JM«gg 

g 1 2 OtfiSttJSmfflM F C 1 2 1 a ^ftxftlg^ 1 

2 i*^LT*M?nT^«o t<vwm \ 2 is, rt 

il77l»a- h Sftft^-f ^ if ©ai'tSttJ;: 
gtifefeo*^ffl5ns. JliUftt^iii 2 0fi, M 

§g 1 2 2 t, inEig 1 2 3 fcflfifU iKMggg 1 2 2 

©rt^tt^iet^ 1 1 i«sw^? 0 

1 2 ^vxM&c-^is^^tt^anfttc^ffl 

^tl^o OTietoEill 2 3 iKftft^SSl 2 2fl^He 
^X^: 2*^1-5 1 fc it * D (Kffl^ffi 1 2 2 ft^toE 
LT\ W#S2 2rt®ffif*JlSl 1 1 *g^Wf 1 2 1 

[0 0 4 0] 1 2 2iclRM$=flTV^i^JSS 

11I«, ^l*fifi^ltcW^06©IiS?'^l^y^ 

[00 4 1] ^HSirt^lS 1 0 OOT^Itti, 08 

»;w^8ii oo©**^&^»w 

ftffi 1 3 OrtlCiKffl^ftT^ftlS^fl^gg 1 0 0 t^E 
ftggl 3 OfcjS^fttStiWS. COftfcffil 3 OCH 

i 3 l^MI5*nrv^Ts cot-* l 3 l icJ;fJMIB 
/X;H0 6^6i!taB*tlfc5Xh«<Djg#IS«Ml 1 1 
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jcai-^oTv^o comtwi son, m^53^ 

[0042] mm<D£?mmnmmm 
v^r?if*iif4 1 1 1 mitz^mmzzm^m 

KJSI-So 10 
[0 0 4 3] jgftjgfH 1 1*IW2 Z«f:U 
ttEigl 2 3ft6tfi£:MFCl 2 1 a E<fc DlK^ffi 1 
22frZM$WMl 1 l*iS*0. 1-1. Occrag 
fiT'gfl^CWl 0 2^i^!f!iU 2int|HIfft7 
F V^X#X£7 F V^XtfXfftl&ft 1 0 3 fcjjffS 2 0 
0 ~ 3 0 0 c c mSglf b&tStk&iC F #X 
*S/->I/ K#Xfl$SSl 1 0 4 IcMS 200~300cc 

nm&T'Wym, COBB, i/-;l/H3tfx<D?afif±, i? 

&8®lCfc*«fc$fci8ffi5LT:fe<, jj-fc, Mftt$13 0 
«rtSPiBS^M8BflSS05 ■SOgfcMfkJISOiftv^JiHI 20 
f MI£ir.ft3 «t 5 in l a l t«t D»LTfe 
< 0 

to o 4 4] * « isftjp* 1 1 1 mm d 1 o 5 

®, XX* 1 0 6fr&Mfc$tflSlg* 7Fv^X#X<£f& 

an 0 sftzmTizrh^jxtizic&m-izm 
ftsnso-e, -Sjt*<o5xh«©jSi*JK»i 1 iff 
Stftifift 3 0rtlc)l««l«:ffilft«n*. *l/c* Mfk^ 
1 3 0©rtgpiE:tfMs&$tift5Xhtt©j[!tl*l^i 1 1 
a, t-^f 1 3 HcjcDtoi^ftT^ftU ffifflxt 30 

a D , s s k c ©jsfttffx a 5 3 £fr ut #x#; 

WI&LTtfxs*^ 8K«Jim#xfc»?xi:£ 

[0045] m cvDMtsgS3 oicmmm 

[0046] mmmicti^xn, mm&mfc 40 
m^gfti ootfmt>hfc$>(DT*m<Dx\ 

mi 1 ozMz-fcmxW) 

mtt^Kj fv-yx#x#7 wjxfiT.&m 1 

0 3 ic-^mxm ztst, mim® 1 1 &m* d 

1 0 5{,:ftS0oo^f!S^gr>i o 2©5»ji 
S5 1 0 3 ^ < s 7 F v^XtfXi;: j: DE^icW 

ffcSftS©*, --gl03XhttO}gft:JS^l 1 l£M 
mm 1 3 0 \Hlt-. iTor r ~W. 1 0 T o r r gfifc 50 
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j&ESftTVSff* «K*D 1 0 5(Ctt^tl 0 5 a 

fre^^xsHftt&stitvs©-*?, i o 

5 fa®&mm$xumc£^yiMic(%rcti, mm 
i i i ifflg* K> i o 5 fi^fiBW 102a ft-eMfcf 

jv i o mfmttv-h FsnT</>5o*e, Mffcss 1 3 

0rt«^*VX;H 0 6!Ctf*LTMfMm 1 
[0 0 4 7] ftbT, ^««fffl@***f$© 

s^stiin ^ i mm® t memm&t* 
±k, -mmxhv&mmi i i£M«i 3 

©?af«U i i*mUfeK^XfeSJS*JSS3 5 

<Dm^u&t> p m uc < < a t» , T-xtt«s# t cd 

1 1 l3t(«3Xh«©t.O-efi50Tf, «ftSWWlRl±t 
SOifs *?>lqlf^fli l i£D(^ifMKt§<: 

[0 0 4 8] U h\ ^HJJic^S^fMS^^ 

[0 0 4 9] H9iaRt3**$Wi:*ii>"t, Hlft^ 

08lc^tl2^^MII-*Ht§iSMrWs^S 3 0 
0|CftV^«ei0 5a, S^XfflMFC (gftSHf 

&8) io5c, ^«j?xflti^s i o 5 bmmzm 
^mmmm^tttu mmmmmmz 50 

[0050] fwtaa^n^?K^ai»2 3 

WH 1 1 ^M^MiSK^i 0 2rtK-^SitftT 
JiD)Afftttlc7bWX«X^7Fv^X^X#tfg 

1 0 3 \z-mmcr:m ztst, mm 1 1 1 m 
m *> 3 0 5 >; •o'omnmwm 1 0 2 
m?m, mmmmr h^ztfmmi 0 

3©5tS^B7 X)EfX*Wr < «©t»x 7X;V 

I 0 6©lD;t[abP2 3 7 a^B^tfflS^ 

I I immrb^xmK^m^imtm, - 
s*©5x bmmmwM$mmm2 soomt 

5 1 mmmiMtzcttfxzzkvic 

a-sT^*. <:nfc^ttci/-;i/F^x*'>-;P 
F #X 1 0 4 »j iiO ii , 7 F W 

x^rx^tsas io3ae» tf mig^ii^! 102^ 
^*n§©T'isii^iS^^ 1 0 2 rt*sf£ti«ig^i8 
11 1 1 wsfts mmw\ 1 iftweMftt 

8©ftB£*e**J:5ic:aoTi''*. ^Si^Sft, XX 
;n 0 6 ^o±^©^-;i>F^x«^n 0 
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4 ©5fe®fr h *y~)\> F^«nt < 5 ©T\ m^-fr 
F#Xic A !) X X;l/ 1 0 6 ©EW^-;!/ KSft, c V 

[0 0 5 1 ] C©,};5ftM^W^@2 3 0©1M*4 

mmmiUi o 2 tea, i&m^gei 2 oimmn 

T^a„ ^M^gS2 3 0©T^«m 

?Mt{M2 5 Gtf«2tlTl^ 0 

ffc&Jl2 5 0fi, H9lc*1\fc3fcU gffittC&ffciS* 10 

^251 *(stv^ 0 c©Mft»*2 5 1 vmiat 
m ?> ft w-q 2 5 2 «j nrfe >x ei d mtn 2 

5 2^5^fi«^sg2 3 otD^m^mm 

/X/M 0 6lc*HtTMfbfS*(*2 5 1 fclElKfcteft 
T, K&jgi8$!SS@2 3 0©&tfHLP2 3 7 afr5 

5* h«©Mm?s$ 1 1 1 wts.m*R2 5 1 mm 

[0 0 5 2] CdMftWf*2 5 1 ©fl^Etf;, @9K 
MfcSS*tt2 5 1 ©rt&fciin&Wcfc© 
^©M^ISt LTb— ^ 2 5 3 *WI8£ftTV>*o 20 

»2 3 0©iJfe*{HLn2 3 7 a©mL£T\ «ft»**2 
5 1 O^SICH:, H^©;fr»!§2 5 4 jJflERSftW 
3 0 £gr©Mtf#2 5 4 ^ fU;ttf}UP2 3 7 a*»6 

©&©T*fef)> f*§M©;*:£V^©$2 5 4 a©jfc£ 
ftfrS&tK ^©MftfcLTti;, mm l i lfc#L 

Eg, AXfn«, Agi& Auft 7;l/5t$£ffl^ 30 

UX§S$£ffll^©AW£U\ $2 5 4 a©fg$£L 

fttt, UttftiTTSoTt i&2 5 4 a©*€£ 

[0 0 5 3] t(D|lffltoii#g2 5 4tt, mm* 
Sf(Ofe©T?&3©^ fiM©k-£2 5 3|C<kOMffcf$ 

4<ft2 51WEW1 i i ©affciiSJa-bo-saa 

Itfcifl&SftSfc* ^r©Au0ft#S2 5 4tJ^»» 
1 1 1 ©MffcMS&±©-£^g£ta^£tl£4)T\ Jl 40 

mmmm 2 3 0 <vm abP237a^5?xb 

«©!**$$ l l lWf^n^fc, 5XM*©II&$ 
mi 1 i*^noiin^#IS2 5 3icSftlLTit^l^ffc 

54^, ^tt§4^5 lrtKEiftsnTv^av^, sat: 
t§^f$ 2 5 1 fticmt % 5 x ^©im^s 1 1 1 © 

El 'J |R|±*-&S £ fc 

H^WII^U^ C t MMSo 50 
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[0 0 5 4] mBMim 2 5 4 a tt, §#112 5 5 IC 
«K&3*1TV5 0 <l©§tfll2 5 5 ti, WMlffifc 1 1 1 

#cfts£gt©s!i2 5 4 a^s^UTtisnft^wx 

tfjgjBU a«<CVDKSgB3 0iC#t^$§J; 

afc-rsfeftfc:* IHBttT?$«2:ii*W*U\ £©§ 
M2 2 55 ©#«£ tm llftiM 1 1 1 KM LT 

[0 0 5 5] Sft, MffciB#f*2 5 1 ©&0tttfP2 5 

■£tifcm®mwsm2 3 o©ik${1}lp2 37 am 
mti*mmtz<Dmikt%i)X~2 5 6»& 

fttVS. £©#;V-2 5 6tt, ^KJA^§5feCT% 
WUfettt©fe©?S!3, M{fcS&#f*2 5 lrtKiEISS 
:flftIg(^?gig^gM2 3 0(Dff*St?fc*t>*5tS35©J?I 
[ffl«Dl^V^ 0 C©*A-2 5 6©ttgfcUT 

it, imm\ 1 lic^bT^ttT-s'x L^fejftft 

tt, M«*^2 5 1^6^WX^CVDKfSgE3 
OJC^Dffl-r^DffitPA^V^fe, ^f»f*2 5 

1 rt-etiH 9 ©^E^T-^t a 5 mmmmmft 

2 5 6AWf-nTV^^ JBS^OfSW^S 
HJLP2 3 7 aK(MILTH«ilfitaoTS«rWLT 
LaEdBft***. c©j;5*M^?g}Stft^g2 5 0 
tt, fiM8»2 5 7*^LTCVDS(S«K3 0li:fiftt« 

tin^o c©^st2 5 i<r>nn\t\t, m9K7Kt& 

■5K, H^XA^iMi 1 l £ftoTrrtiit£©£ 
|»ltt*fc«)©t-* 2 5 7 aW6HT^S„ * 
fe\ Wfet2 5 7©^af^H:tt, H««'X^M5 4 

[0 0 5 6] **«9gSI©«J:5{EffiJ8SnfeMmfS^ 
fbgsz 5 o^i^rcffi[k^Sft^#^©S5igB*ffl 
i^tji^mi 1 1 mit^rcwm^mmm 

3 SiCjgtJ, m 1 ^ffiB®fc^S(CLTSlS4^3 5 
[0 0 5 7] inffijf 1 2 S^StfKMFC I 2 1 al:i 

1 2 2^6gfljgiR 1 1 1 mmo. 1 ~ 
i . 0 c c mM&T*mmmm® 1 0 2 rtm^?gL, 
un^miur h vjxxx&r h^x^xm^ 1 

03iiliStt200~300cc mggTJM t) fc & 
}c F^TX%^;U F^x^fgai 1 o 4 leg* 2 0 
o~3 o o c cn&T°Wm&\ £©B& ^-;l^KtfX 
©iSSti, HiS@SK*5<fc^KpiJtTfe< 0 an. 

mmmstm 2 5 0 mimmz 5 1 ©^ss 

^MI2)^I4© 5 U©*fe^ftSft©^^JI^©MfcKJi 
Lfe 200-300 *c^fff©8SHrt©-^ii«Eli:as «t 
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[0 0 5 8 ] ts t, JSSitig 1 1 1 tt»*£* »J 1 0 5 M^©^ 5 icTOJgi® 1 1 1 £f #Mffc£#3 C t^T 

IdfflS DooM^iM^a; 1 o 2 ©MMU to €S«D*e, §EftJS**2 5 1 |*JI«:-j£tt<D5X h«©Mt 

ft, i^tfiiUP2 3 7 aa^&gtfjm 7 h^Xtf Duffle 1 1 1 mmmmmtZ C fcfcJ^T, m$ 

1 1 mitmm 5 1 rticsggwic&i&sft*. *l muz<<%^ r-^mmmmzmK^L 
t, ^*!±}un2 3 7 a ^r«#ft2 5 1 i^«§i 10 rm 3 mmm(ombtcmmmmmmm 

■znrc5.zvvL<Dmm 1 1 1 m=.vfiam®2 5 *m-rsc co^ff&mfciig 

4tfmhxmKmtu mxzmznzo « 2 5 oich^xi^ mm*&2 5 1 wMtym 5 

Kcmmsmmw;2 5 1 ttfrixtimm 4 0 zkxa- 2 5 6wwfec i 0, imM» 

liia^WK^snso c: ©n#, east 2 5 7 o^asi ^gg 230 <om a m 237a ir^n^x^jit 

fi^fffsBim© 5 ^©JgtMfeiSS^iftv^oJliJiia 5©*HfjtT?§ v £ o TI^tfXiDffiS^V X;P 2 3 

SicaS«fe5lJlk^^2 5 7 aitJ:DP0LTfc< it 7Ktt*LT@&J18fe&oTffiMrf 5£ fctf&<, 

&l«:#X5*'tM 8£[»fti!HDm©5t5©«t,Mfc (ftttfJLP2 3 7 aldStJ&t) ftfMts^Wi: 

blc**5BlKfU-r*3<o B£#WjX{!«5 4fr 3. $fc, Mft88#f*2 5 1 rti<:JI^m^t§M 

mmzzmLxi$z$*y4 8\c&K>m-Mzt 20 mm&thxmmmmmmmz 3 0 

18*#Xi:*iI#*S!Sftfcfci:&3. ^iJWcciicfcD, SXMKoi&iSilJti I 

[0059] ^ I? 1 *ffij»inifi};: lt, tais* mm\wi%tfibmtm$2 5 1 rtit^oatf c t# 

tit£T~yw<omT<o±Mm m n * m&z#x mx\ -mv^z hmmmm 3 4 mmnt 

mmmwmwm%$i&z$&<i£tfix°%% 0 u±.<dj& si&tsj: 
mmzmmwmLrm^r.tick>) , urn k to 0 0 1 j k ^Hjjttf^^tts^^f^fJ 

tmmtmwm t 1 *f?s c t # t * s. this**. 

[0 0 6 0] ^IM^fet^m f! 1 SlM^laj [0 0 6 2] 0 1 0 iC^t^/jS^JCft^T, 0 1 ft 

«<Da!lS&gtS 1 1 fel^ M$©fM©I£f«Mffc ^ 7 1 t z. C V D 

StH (M^Mffc^g) 2 5 0#lf*.5tlT^S<D^ » 30 EfSSff 3 0(CfcW, U 3 0 < u 

&Lrtm®mmgm mmmm 2 3 0®^$ mmtttan, ^ ^mmA oi^y-zx 

tHLP2 3 7 a*>53X h«©Wif« 3 4££J±f£M ;M 5 a^W6tlfe^l?$S 0 
»L4^BHk»ft'Z 5 1 rticiHUi&CfC tX\ [0 0 6 3] EfS4$S3 5cr>mm^ M 1 OicS 

M^S?M2 3 4^ft5^§^fc^§§?c^ IS -TASK, ^1 W^lt[»*JA^t;«©ft#^ 

ftis«»»ii©^ii3ig(f?]ii^s^T\ fiB#RgicMo oii'xiw 4 o « o tf Bnrv^o ^Jxraa! 4 

TSii?fti8ft«iiS«SSIS%^IStSe:fcA^t5, * 014, Hi 0lc^j;5l^ -&BS©«4 l, 4 l 

ft, M&?§ilMi:£i«2 5 oic^xii, mtm&2 fc, M»4 2fcAtfliia'§f4 3 1, ^814 4 

5 1 mmzmtmw 5 1 mmtzrzvxDi-* *%fizttmti 4 5 Lxmmtu moit 

2 5 3 mftztu j^o, MWft 2 5 1 i*i!cih^* < fct 2tt±©jH^xiitfflp 4 5 b -mtmm 
Mmmmmm 230 <om tu lp 2 3 7 a ©m 40 xa> 4 5 a t , ^#ss 4 4 ^ssn* titcm 

2 5 3icj;D Mftw* 2 5 1 rt^jgsisffi 1 1 1 ism 4 5 mmn, mm^mBmmm 4 e t $ 

^is 2 5 4 twi 1 1 1 ©gfkiseK±©-gaiSE ^§35 icsa* nrv^ D j/-v- y-y x;p 4 5 a t±, 

min^fsc fcA^ts©*?, MSJgjfi^SBz 30 01 ok^tm:, ^ic^moj^^x«mp4 sbtf 

©B5?*{Btn2 3 7 a3tp&5XHie©RH»aEI ! 1 Rtf5ftfetO*e*D, ^t7-yX;V4 5a<D4-O<0 
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CLAIMS 



[Claim(s)] 

[Claim l]Have the following, and it is provided for every reaction producing chamber of a 
reactor, and in said boundary room. A blocking gas feeding means which supplies blocking gas 
for intercepting the reaction producing chambers of both sides is connected, . It is characterized 
by said control means considering a flowing state of gas in said reactor as controllable 
composition. A reactor which performs a CVD reaction which makes a base material surface of 
tape shape while moving material gas of oxides superconductors carry out a chemical reaction, 
and makes an oxide superconductivity thin film deposit on it, A manufacturing installation of 
oxides superconductors to which it comes to have a material gas supply means which supplies 
material gas to this reactor, a flueing means to exhaust gas in the above-mentioned reactor, and a 
control means which controls these. 

Said reactor is divided by base material induction, a reaction producing chamber, and base 
material derivation part via a septum, respectively, In series, this reaction producing chamber can 
provide more than one in the move direction of a base material of tape shape, and ******, While 
a boundary room is provided among these reaction producing chambers, a base material pass 
hole is formed in each septum and a base material transportation area which passes base material 
induction, a reaction producing chamber, a boundary room, and a base material derivation part 
inside said reactor is formed, said material gas supply means is a raw material gas supplying 
source. 

An oxygen gas feeding means which supplies oxygen gas. 

[Claim 2] A manufacturing installation of the oxide superconductivity conductor possessing a gas 
mixer which is provided in a right above [ a reactor ] style side, and mixes material gas and 
oxygen gas in said material gas supply means according to claim 1. 

[Claim 3] A manufacturing installation of the oxide superconductivity conductor according to 
claim 1, wherein each material gas supply means is made independently controllable by control 
means and oxygen tension in material gas supplied to each reaction producing chamber is made 
independently controllable. 

[Claim 4] A manufacturing method of an oxide superconductivity conductor facing 
manufacturing oxides superconductors using the manufacturing installation according to claim 1, 
supplying blocking gas for intercepting the reaction producing chambers of both sides to a 
boundary room by a blocking gas feeding means, and manufacturing each reaction producing 
chamber as an independent atmosphere, 

[Claim 5]A manufacturing method of the oxide superconductivity conductor according to claim 
4, wherein each material gas supply means is made independently controllable by control means 
and oxygen tension in material gas supplied to each reaction producing chamber is made 
independently controllable. 

[Claim 6]A manufacturing method of the oxide superconductivity conductor according to claim 
5 characterized by setting up highly oxygen tension of a reaction producing chamber of the move 
direction lower stream of a base material of tape shape rather than oxygen tension of a reaction 
producing chamber of the move direction upper stream of a base material of tape shape. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing installation and 
manufacturing method of an oxide superconductivity conductor, is used for the manufacturing 
installation of the oxides superconductors using the CVD reactor which forms a thin film on a 
base material, and the manufacturing method of oxides superconductors using it, and relates to 
suitable technology. 
[0002] 

[Description of the Prior Art] From the former, the oxide superconductivity thin film is used for a 
power cable, a magnet, energy storage, a dynamo, medical equipment, and a current lead, and the 
chemical vapor deposition method (CVD method) is used for them in the manufacture. 
Compared with gaseous phase methods, such as the physical gaseous phase depositing methods 
(PVD), such as a sputtering, and vacuum deposition, this CVD method has few restrictions of 
base material form, and is widely known at high speed by the base material of the large area as a 
technique in which thin film forming is possible. If it is in this CVD method, however, a 
preparation presentation and speed of supply of material gas, the kind of carrier gas and the 
amount of supply of reactant gas, Or it has the fault that optimization of the conditions for using 
a CVD method harder [ which has many peculiar control parameters which are not seen by other 
forming-membranes methods ], and performing good thin film forming to it, such as control of 
the flow of the gas in the membrane formation room resulting from the structure of a reaction 
reactor, is difficult. 

[0003]The reactor from which this kind of CVD reactor generally constitutes a reaction 
producing chamber, The base material formed in the inside of this reactor, the heating apparatus 
which heats the inside of this reactor to a desired temperature, the material gas feed unit which 
supplies the material gas for reaction generation to this reactor, and the exhaust which exhausts 
gas after reacting inside a reactor are constituted as a subject. And in order to form the target thin 
film on a base material using the CVD reactor of this composition, While making the inside of a 
reactor into a decompressed atmosphere, heat to a desired temperature, and the material gas 
according to the target thin film is introduced into the inside of a reactor from a material gas feed 
unit, The decomposition reaction of the material gas is carried out inside a reactor, a resultant is 
laminated on a base material, and it is carrying out by discharging the gas after a reaction with 
the exhaust. When the thin film which has chip shape characteristic and thickness of a base 
material uniform on the surface using the CVD reactor of such composition is formed, Generally 
the method of forming membranes, while carrying out flat-surface movement of the chip shape 
base material is adopted, For example, as shown in drawing 13 , the chip shape base material 1 of 
two or more sheets is arranged in on the disc-like substrate holder 2 in which it was provided in 
the reactor (graphic display abbreviation) in accordance with the circumference of this, Form 
membranes, rotating the medial axis G of the substrate holder 2 as the axis of rotation, or, Or the 
method of forming membranes, while making a lengthwise direction (between X 1-X2) and a 
transverse direction (between Y1-Y2) traverse the chip shape base material 1 or carrying out 
eccentric rotation of the chip shape base material 1, as shown in drawing 14 is mentioned. The 
mark 3 is a material gas feeding nozzle among drawing 1 3 thru/or drawing 14, and 4 is the 
material gas 4 supplied from this nozzle 3. 



[0004]However, although the method of rotating the substrate holder 2 which put in order the 
chip shape base material 1 of two or more sheets as shown in drawing 1 3 is suitable for mass 
production, since it is easy to generate thickness distribution in concentric circle shape to the axis 
of rotation G, distribution of the thickness of the formed thin film will not be uniform, and 
variation will arise in superconducting property. A film deposition system becomes large-sized, 
and also the method of traversing the chip shape base material 1 as shown in drawing 14 in all 
directions, or carrying out eccentric rotation has the problem that productive efficiency is bad, 
although a thin film with uniform thickness is obtained. In making an oxide superconductivity 
thin film deposit on the base material of tape shape using a CVD reactor and manufacturing long 
oxides superconductors, Since it was necessary to form a thin film, rolling round while sending 
out the base material of tape shape in a reactor in one way, the method of forming membranes, 
while carrying out flat-surface movement of the above base materials was not able to be applied. 
[0005]Then, long oxides superconductors were conventionally manufactured using CVD reactor 
1 0 as shown in drawing 15 thru/or drawing 16 . This CVD reactor 1 0 has the telescopic reactor 
11, and this reactor 11 is divided by the base material induction 14, the reaction producing 
chamber 15, and the base material derivation part 16 by the septa 12 and 13. The pass hole 19 
which can pass the base material 1 8 of tape shape is formed in the center of the lower part of the 
above-mentioned septa 12 and 13, respectively. The gas diffusion portion 20 is attached to the 
above-mentioned reaction producing chamber 1 5. The feed pipe 20b which has the slit nozzle 
20a at a tip is connected to this gas diffusion portion 20. 

Material gas and oxygen can supply now in the reaction producing chamber 15 through the gas 
diffusion portion 20 from the feed pipe 20b. 

Under the reaction producing chamber 15 in the reactor 11, the exhaust room 17 is formed in 
accordance with the length direction of the base material 18 of the tape shape which it let pass in 
this reactor 1 1 . In accordance with the length direction of the base material 1 8 of the tape shape 
which it let pass in the reactor 11, the gas exhaust holes 21a and 21a of long and slender 
rectangular form are formed in the upper part of this exhaust room 17, respectively. One end of 
the two exhaust pipes 23 is connected to the lower part of the above-mentioned exhaust room 17, 
respectively, and, on the other hand, the other end of these two exhaust pipes 23 is connected to 
the vacuum pump (graphic display abbreviation). The exhaust port 23a of the two above- 
mentioned exhaust pipes 23 is established in accordance with the length direction of the base 
material 1 8 of the tape shape which it let pass in the reactor 1 1 . 
[0006] 

[Problem to be solved by the invention]When long oxides superconductors are manufactured in 
conventional CVD reactor 10, The material gas introduced from the slit nozzle 20a within the 
reaction producing chamber 1 5 After forming a thin film on the base material 1 8 of tape shape, 
Since unreacted gas (residue gas) is discharged out of CVD reactor 10 from the exhaust ports 23a 
and 23a established in accordance with the length direction of the base material 18 of the 
introduced tape shape, an oxide superconductivity thin film with uniform thickness and 
presentation can be formed to the length direction of the base material 18 of tape shape. 
However, the thickness of the oxide superconductivity thin film formed on the base material 1 8 
of tape shape within the reaction producing chamber 15, Since it was prescribed by the quantity 
of the reactant gas supplied to the reaction producing chamber 1 5 and the quantity of the material 
gas supplied was prescribed by the form and the size of the reaction producing chamber 1 5, it 
was difficult to introduce a lot of material gas. Therefore, transition current and the 
superconducting property of critical current density had dissatisfaction. [ in / the oxides 



superconductors obtained by a limit producing also in the thickness of an oxide 
superconductivity thin film and the formation speed of an oxide superconductivity thin film 
which are formed ] Since the supply state of the material gas introduced from the slit nozzle 20a 
is uncontrollable, Since variation arose in distribution and a presentation of the thickness of an 
oxide superconductivity thin film and variation arose in critical current density to the cross 
direction of the base material 18 of tape shape by this, the superconducting property of the 
oxides superconductors obtained had dissatisfaction. 

[0007]In light of the above-mentioned circumstances, this invention tends to attain the following 
purposes. 

** Aim at improvement in the formation speed of an oxide superconductivity thin film. 
** Aim at improvement in the thickness of the oxide superconductivity thin film formed. 
** Aim at an improvement of the supply state of reactant gas. 

** Form an oxide superconductivity thin film with uniform distribution and presentation of 
thickness. 

** Manufacture efficiently the oxides superconductors which were excellent in superconducting 

property. 

[0008] 

[Means for solving problem]The reactor which performs the CVD reaction on which the base 
material surface of tape shape while moving the material gas of oxides superconductors is made 
to carry out the chemical reaction of this invention, and an oxide superconductivity thin film is 
made to deposit, In the manufacturing installation of the oxides superconductors to which it 
comes to have a material gas supply means which supplies material gas to this reactor, a flueing 
means to exhaust the gas in the above-mentioned reactor, and a control means which controls 
these, Said reactor is divided by base material induction, a reaction producing chamber, and the 
base material derivation part via a septum, respectively, In series, this reaction producing 
chamber can provide more than one in the move direction of the base material of tape shape, and 

while a boundary room is provided among these reaction producing chambers, a base 
material pass hole is formed in each septum and the base material transportation area which 
passes base material induction, a reaction producing chamber, a boundary room, and a base 
material derivation part inside said reactor is formed, The oxygen gas feeding means to which 
said material gas supply means supplies a raw material gas supplying source and oxygen gas, 
The gas mixer which is provided in a right above [ a reactor ] style side, and mixes material gas 
and oxygen gas, The lobe for providing the gas diffusion portion connected to a gas mixer, and 
being constituted at the 1 side of each reaction producing chamber of a reactor, and a gas mixer 
covering the perimeter, being provided inside the channel where gas circulates, and mixing gas, [ 
two or more ] Have a heating method for heating the inside of this gas mixer, and said flueing 
means, Provide the flueing equipment comiected to the gas exhaust hole provided in said gas 
diffusion portion formation side and the opposite hand by being located in the both sides of said 
base material transportation area, and this gas exhaust hole, and it is constituted, Said gas 
diffusion portion and said gas exhaust hole counter across a base material transportation area, 
and in said boundary room. The blocking gas feeding means which supplies the blocking gas for 
intercepting the reaction producing chambers of both sides is connected via blocking gas 
spurting parts, While argon gas is chosen as blocking gas and one or more exhaust holes of said 
flueing means are provided along the length direction and the cross direction of a base material 
of tape shape while moving in the inside of said reactor, respectively, It is continued and 
provided in the septum which divides a reaction producing chamber and a boundary room in said 



blocking gas spurting parts and the position which counters, The flow control mechanism in 
which the displacement of the gas discharged by said flueing means from each exhaust hole is 
adjusted is formed, Said control means considers the flowing state of the gas to the length 
direction and the cross direction of a base material of tape shape while moving in the inside of 
said reactor as controllable composition, each material gas supply means being made 
independently controllable by the control means, and the oxygen tension in the material gas 
supplied to each reaction producing chamber being made independently controllable, and, Rather 
than the oxygen tension of the reaction producing chamber of the move direction upper stream of 
the base material of tape shape, the manufacturing installation of oxides superconductors, 
wherein the oxygen tension of the reaction producing chamber of the move direction lower 
stream of the base material of tape shape is set up highly was made into the solving means of an 
aforementioned problem. 
[0009] 

[Mode for carrying out the invention] Hereafter, the manufacturing installation of an oxide 
superconductivity conductor and a 1st embodiment of a manufacturing method concerning this 
invention are described based on Drawings. 

[0010] Drawing 1 shows an example of the manufacturing installation of the oxides 
superconductors concerning this invention, and to the manufacturing installation of this example. 
They are incorporated by the three CVD units A, B, and C which have the structure of an 
abbreviated EQC, and to each CVD unit A, B, and C. CVD reactor 30 as shows drawing 2 
thru/or drawing 7 detailed structure is incorporated, and an oxide superconductivity thin film is 
formed in this CVD reactor 30 at the base material of tape shape. CVD reactor 30 shown in 
drawing 2 thru/or drawing 7 used by the manufacturing installation of this example, Have the 
reactor 3 1 made from telescopic quartz which closed oblong both ends, and this reactor 31, 
While being divided by the base material induction 34, the reaction producing chamber 35, and 
the base material derivation part 36 sequentially from the left of drawing 2 by the septa 32 and 
33, While the reaction producing chambers 35 and 35 are trichotomized by the septum 37 and 
each constitutes some above-mentioned CVD units A, B, and C by it, the boundary room 38 is 
divided among these reaction producing chambers 35 and 35. The material which constitutes the 
reactor 31 may be metal excellent in the corrosion resistance of not only quartz but stainless steel 
etc. 

[001 l]As shown in drawing 2 t hru/or drawing 4 , the pass hole 39 which can pass the base 
material T of long tape shape is formed in the center of the lower part of the above-mentioned 
septa 32, 33, and 37, respectively, and the base material transportation area R is formed in it 
inside the reactor 31 in the form which crosses the central part. While the introducing hole for 
introducing the base material T of tape shape into the base material induction 34 is formed, The 
derivation hole for deriving the base material T is formed in the base material derivation part 36, 
and the sealing mechanism (graphic display abbreviation) which closes the crevice between each 
hole in the state where the base material T is passed, and holds the base material induction 34 
and the base material derivation part 36 to an airtight condition is provided in the peripheral edge 
part of an introducing hole and a derivation hole. 

[0012] As shown in drawing X the truncated pyramid type gas diffusion portion 40 is attached to 
the ceiling part of each above-mentioned reaction producing chamber 35. The trapezoid type side 
attachment walls 41 and 41 in which this gas diffusion portion 40 has been arranged along with 
the longitudinal direction of the reactor 3 1 , The gas diffusion member 45 which consists of the 
front wall 42 and the rear surface wall 43 which connect these side attachment walls 41 and 41 



mutually, and the ceiling wall 44 is constituted as a subject, and also the feed pipe 53 connected 
to the ceiling wall 44 is provided, and it is constituted. The slit nozzle 53a is formed in the point 
of the feed pipe 53. The bottom of the gas diffusion member 45 is used as the opening 46 of 
rectangular form, and the gas diffusion member 45 is opened for free passage by the reaction 
producing chamber 35 via this opening 46 again. 

[0013]The blocking gas feeding means 38B is connected to the ceiling part of the above- 
mentioned boundary room 38 via the feed pipe 3 8 A, The blocking gas feeding means 38B 
supplies the blocking gas for intercepting the reaction producing chamber 35 of the both sides of 
38 of a boundary room, and 35, the connection section of said feed pipe 38A is connected via the 
blocking gas spurting parts 38a, and argon gas is chosen as blocking gas. 
[0014]The exhaust room 70 is formed so that each reaction producing chamber 35 and the 
boundary room 38 may be penetrated on the other hand in accordance with the length direction 
of the above-mentioned base material transportation area R, as shown in drawing 4 down each 
reaction producing chamber 35 and the boundary room 38, In the upper part of this exhaust room 
70, in accordance with the length direction of the base material T of the tape shape which the 
base material transportation area R let pass as shown in drawing 2 and drawing 4 , the gas exhaust 
hole 70a of long and slender rectangular form, It is formed, respectively so that 70a may 
penetrate each reaction producing chamber 35 and the boundary room 38, and as shown in 
drawing 3 and drawing 4 , the both-sides lower end part of the base material transportation area R 
of the septa 32, 33, and 37 is made these gas exhaust holes 70a and 70a with the penetrating 
state. One end of two or more exhaust pipes (Drawings 10) 70b is connected to the lower part of 
the exhaust room 70, respectively, and, on the other hand, the other end of two or more of these 
exhaust pipes 70b is connected to the pressure adjuster 72 provided with the vacuum pump 71. 
As shown in drawing 4 thru/or drawing 5, the exhaust ports 70c and 70e of the two or more 70b 
of two or more of these exhaust pipes 70b (Drawings 4), It is provided in accordance with the 
length direction of the base material T of the tape shape which the base material transportation 
area R let pass, The exhaust port 70c is located in the upper stream of the septum 32 of the length 
direction of the base material T of tape shape and the downstream of the septum 33 which the 
base material transportation area R in the exhaust room 70 let pass, The exhaust port 70e is 
extended in the length direction of the base material T of the tape shape which the base material 
transportation area R let pass so that it might be continued and located in the septa 37 and 37 of 
the both sides of the boundary room 38. 70 f of exhaust ports of the exhaust pipe 70b which 
remains among two or more above-mentioned exhaust pipes 70b (Drawings 6) are established 
along the cross direction of the base material T of the tape shape which the base material 
transportation area R let pass. The valve (flow control mechanism) 70d for adjusting the 
displacement of the above-mentioned gas is formed in two or more above-mentioned exhaust 
pipes 70b, respectively, therefore, the exhaust room 70 in which the gas exhaust holes 70a and 
70a were formed and two or more exhaust pipes 70b which have the exhaust ports 70c } 70e, and 
70f the valve 70d, and vacuum Pons The flueing mechanism 80 is constituted by PU 71 and 
the pressure adjuster 72. Such a flueing mechanism 80 of composition can exhaust now gas, such 
as material gas, oxygen gas and inactive gas inside CVD reactor 30, and blocking gas, through 
the exhaust room 70, the exhaust ports 70c, 70e, and 70f, and the exhaust pipe 70b from the gas 
exhaust holes 70a and 70a. 

[001 5]In the exterior of above-mentioned CVD reactor 30, as shown in drawing 1, from the 
portion by the side of the reaction producing chamber 35 of the base material induction 34 to the 
portion by the side of the reaction producing chamber 35 of the base material derivation part 36 



is provided in the wrap heating heater 47. Although the three reaction producing chambers 35 
were covered and it was considered as the heating heater 47 of the successive state in the 
example shown in drawing 1 , it is also possible to make this heating heater 47 into an 
independent structure to each reaction producing chamber 35. In the exterior of above-mentioned 
CVD reactor 30, the base material induction 34 is connected to the inert gas supply source 51 A, 
and the base material derivation part 36 is connected to the oxygen gas supply source 5 IB, 
respectively. The feed pipe 53 connected to the ceiling wall 44 of the gas diffusion portion 40 is 
connected to the vaporizer (supply source of material gas) 55 of the material gas of the material 
gas supply means 50 mentioned later via the below-mentioned gas mixer 48, as shown in 
drawing 1 and drawing 6 . In the material gas supply means 50, further, the oxygen gas supply 
source 52 is branched and connected to the upstream section of the gas mixer 48 in the feed pipe 
53 via the flow control mechanism 54 of oxygen gas, and it is constituted so that oxygen gas can 
be supplied to the feed pipe 53. Under the present circumstances, the gas mixer 48 and the 
oxygen gas supply source 52 have a desirable thing of the feed pipe 53 connected as much as 
possible downstream. 

[0016]In the above-mentioned material gas supply means 50, the vaporizer 55 of material gas, 
While providing the spherical drum section 55a and the cylindrical head 55b, being constituted 
and dividing the drum section 55a and the head 55b by the septum 56, the drum section 55a and 
the head 55b are opened for free passage with the needlelike needle pipe 57 formed by 
penetrating the above-mentioned septum 56. While a raw material solution is supplied via the 
feed pipe 61 from the raw material solution tank 60 into this head 55b and the raw material 
solution in the head 55b is filled to near the upper bed part of the above-mentioned needle pipe 
57, Bevel cutting is carried out, the above-mentioned raw material solution becomes liquid drop- 
like from this inclined cutting portion, and the upper bed part of the above-mentioned needle 
pipe 57 is supplied to the drum section 55a side. In drawing 5 , the flow instrument by which the 
mark 62 was connected to the head 55b of the vaporizer 55, the adjustment gas tank by which 63 
was connected to the flow instrument 62, and 64 show the flow regulator connected to the Ar gas 
supply source 65, respectively. 

[0017]The base material conveyer style 75 which consists of the tension drum 73 and the coiling 
drum 74 for rolling round the base material 38 of the tape shape which passes through the base 
material transportation area R in CVD reactor 30 is formed in the side side of the base material 
derivation part 36 of CVD reactor 30. The base material conveyer style 78 which consists of the 
tension drum 76 and the sending-out drum 77 for supplying the base material 38 of tape shape to 
CVD reactor 30 is formed in the flank side of the base material induction 34. 
[0018]The gas mixer 48 is used as the feed pipe 53 which consists of quartz, and a shell of 
approximately the same diameter as shown in drawing 1 , Two or more owners of the lobe 48a 
for this gas mixer 48 to continue at the perimeter inside the channel where gas circulates, and 
mix gas, such as material gas and oxygen gas, are earned out, The heating heater 48b as a 
heating method for heating the inside of this gas mixer 48 is attached to the circumference of the 
gas mixer 48. . [ whether this lobe 48a is made into the flat plate shape fixed to a pipe inner wall 
in the state where it curved towards the lower stream from the upper stream to the gas flow 
direction shown by the arrow G, as shown in drawing 7 (a), and ] Or as shown in drawing 7 (b), 
it is possible to consider it as what is called drops form made into a stream line to the gas flow 
direction shown by the arrow G. The material which constitutes the gas mixer 48 may be reactant 
low construction material with material gas, such as not only quartz but stainless steel (SUS304), 
Inconel, Hastelloy, etc., etc. 



[00 19] In the base material transportation area R of the reactor 3 1 , the flow instrument (graphic 
display abbreviation) which measures the flow of gas, such as material gas and oxygen gas, is 
attached, and the control means 82 is electrically further connected to this flow instrument and 
the above-mentioned valve 70d. While this control means 82 adjusts each valve 70d based on the 
measuring result of the above-mentioned flow instrument and can control the flowing state of 
gas, such as material gas to the length direction and the cross direction of the base material 38 of 
tape shape while moving in the inside of the reactor 31, and oxygen gas, It is connected to the 
blocking gas feeding means 38B, and the flowing state of the blocking gas supplied to this 
boundary room 38 can be controlled now. By electrically connecting the above-mentioned 
control means 82 to the oxygen gas flow control mechanism 54, Based on the measuring result 
of the flow instrument in the above-mentioned base material transportation area R, operating 
adjustment of the oxygen gas flow control mechanism 54 is carried out, and the amount of 
oxygen gas sent to CVD reactor 30 via the feed pipe 53 can also be adjusted now. As for things, 
in this material gas supply means 50, it is preferred that gas volume and flowing states, such as 
material gas and oxygen gas, are controllable independently to every CVD unit A, B, and C. 
[0020]Next, an oxide superconductivity thin film is formed on the base material 38 of tape shape 
using the manufacturing installation of the oxides superconductors which have the CVD unit A, 
B, and C provided with CVD reactor 30 constituted as mentioned above, and the case where 
oxides superconductors are manufactured is explained. 

[0021]In order to manufacture oxides superconductors using the manufacturing installation 
shown in dr awing 1 , the base material T and raw material solution of tape shape are prepared 
first. Although this base material T can use a long thing, what covers the intermediate layer made 
from Ceramics Sub-Division especially on the upper surface of a heat-resistant metal tape with a 
low coefficient of thermal expansion is preferred. As a component of the above-mentioned heat- 
resistant metal tape, metallic materials and alloys, such as silver, platinum, stainless steel, 
copper, and Hastelloy (C276 grade), are preferred. Except the above-mentioned metal tape, the 
tape which consists of various Ceramics Sub-Division, such as various glass tapes or a mica tape, 
etc. may be used, Next, the material which constitutes the above-mentioned intermediate layer a 
coefficient of thermal expansion near [ metal ] the coefficient of thermal expansion of oxides 
superconductors, YSZ (yttrium-stabilized zirconia), SrTi03, MgO, Ceramics Sub-Division, such 
as aluminum203, LaAlC>3, LaGa03, YAIO3, and Z1O2, is preferred, and it is preferred to use that 
in which crystal orientation was ready as much as possible also in these. 
[0022]Next, as for a raw material solution for making a CVD reaction generate oxides 
superconductors, what distributed in a solvent a metal complex of each element which 
constitutes oxides superconductors is preferred, concrete — Y[Ba2Cti30 7 . x , when forming an 
oxide superconductivity thin film of a Y system widely known for a presentation, A Ba-bis- 
2,2,6,6-tetramethyl 3,5-heptanedione bis-l,10-phenanthroline (Ba(thd) 2<phen) 2), Y(thd) 2, 
Cu(thd) 2> etc. can be used, and the Y-bis- 2, 2, and 6, 6-tetramethyI 3, 5-heptanedionate 
(Y(DPM) 3), Ba(DPM) 2 , Cu(DPM) 2 , etc. can be used for others. 

[0023]La system represented with a presentation of La2- x Ba x CuC>4 other than Y system by oxide 
superconductivity thin film, Bi system represented with a presentation of Bi2Sr2Ca n -iCu n 02 n +2 (n 
is a natural number), What is necessary is just to enforce a CVD method using a metallic 
complex according to the target presentation, since a superconductivity thin film of various sorts, 
such as a thing etc. of a Tl system represented with a presentation of Tl2Ba2Ca n -jCu n 02 n +2 (n is a 
natural number), is known. In manufacturing an oxide superconductivity thin film of an except Y 
system, here, for example, According to a required presentation system, triphenylbismuth (III), 



bis(JIPIBAROIMETANATO)strontium (II), Manufacture of an oxide superconductivity thin 
film of each system can be presented using suitably metallic complexes, such as 
bis(JIPIBAROIMETANATO)calcium (II) and tris(JIPIBAROIMETANATO) lantern (III). 
[0024]If the base material T of the above tape shape is prepared, while sending this into the base 
material transportation area R in the manufacturing installation of oxides superconductors with 
predetermined movement speed from the base material induction 34 by the base material 
conveyer style 78, it will roll round with the coiling drum 74 of the base material conveyer style 
68, While heating the base material T in the reaction producing chamber 35 to a predetermined 
temperature with the heating heater 47, the gas mixer 48 is heated to a predetermined 
temperature with the heating heater 48b. Before sending in the base material T, while sending in 
in CVD reactor 30 by making inactive gas into purge gas from the inert gas supply source 51 A, 
Blocking gas is sent in via the blocking gas spurting parts 38a in the boundary room 38, It is 
preferred to eliminate unnecessary gas, such as air in CVD reactor 30, by keep passing the 
exhaust room 70, the exhaust ports 70c, 70e, and 70f, and the exhaust pipe 70b from the gas 
exhaust holes 70a and 70a with the pressure adjuster 72 in the gas inside CVD reactor 30 
simultaneously, and to wash an inside. 

[0025]If the base material T is sent in in CVD reactor 30, oxygen gas will be sent to the inside of 
CVD reactor 30 from the oxygen gas supply source 5 IB, While sending a raw material solution 
to the head 55b of the vaporizer 55 from the raw material solution tank 60 in each material gas 
supply means 50 furthermore, Ar gas is sent to the head 55b of the vaporizer 55 as carrier gas 
from the adjustment tank 63. The gas inside CVD reactor 30 is simultaneously exhausted 
through the exhaust room 70, the exhaust port 70c, and the exhaust pipe 70b from the gas 
exhaust holes 70a and 70a with the pressure adjuster 72. The pressure in the head 55b of the 
vaporizer 55 and the pressure of the drum section 55a can be made to be able to produce a 
difference by this, the raw material solution in the head 55b can be drawn in the inside side of the 
needle pipe 57 from needle pipe 57 point according to this air pressure difference, and, thereby, a 
raw material solution can be changed liquid drop-like. 

[0026]And the material gas which included the liquid drop-like raw material in carrier gas by the 
above operation can be made to generate, and this material gas is supplied to the gas diffusion 
portion 40 via the feed pipe 53 from the drum section 55a of the vaporizer 55. Operation which 
supplies oxygen gas from the oxygen gas feeding means 52 simultaneously with this, and mixes 
oxygen in material gas is also performed. Under the present circumstances, in gas mixer 48 
inside in the middle of the feed pipe 53, above-mentioned material gas and oxygen gas blow off 
from the slit nozzle 53a of feed pipe 53 point to the gas diffusion portion 40 promptly while 
changing them into the state where it was agitated by that height 48a and mixed uniformly. 
[0027]Next, in the inside of CVD reactor 30, The material gas which appeared from the outlet 
part of the feed pipe 53 in the gas diffusion portion 40 moves to the reaction producing chamber 
35 side, being spread in accordance with the front wall 42 and the rear surface wall 43 of the gas 
diffusion portion 40, Material gas is made to react by the upper surface side of the heated base 
material 38, and a resultant is made to deposit by passing along the inside of the reaction 
producing chamber 35, moving so that the base material T may subsequently be crossed up and 
down, and making it move so that it may be drawn in the gas exhaust holes 70a and 70a. When 
making a resultant deposit on the base material T here, by the control means 82. With the 
pressure adjuster 72 formed in the flueing mechanism 80, the gas exhaust hole 70a, By adjusting 
each valve 70d and adjusting the gas flow in each exhaust pipe 70b, while exhausting through 
the exhaust room 70, the exhaust ports 70c, 70e, and 70f, and the exhaust pipe 70b from 70a, A 



CVD reaction is performed controlling the flowing state of the material gas to the length 
direction and the cross direction of the base material T of tape shape under movement for the 
base material transportation area R. Blocking gas is simultaneously supplied to the boundary 
room 38 by the blocking gas feeding means 38B, By exhausting through the exhaust room 70, 
the exhaust ports 70e and 70f, and the exhaust pipe 70b from the gas exhaust holes 70a and 70a, 
circulation of the reactant gas of the reaction producing chamber 35 and 35 is intercepted, and 
independence of gaseous states, such as oxygen tension in the reaction producing chamber 35, is 
maintained. Since a possibility of the flowing state of gas, such as material gas to the length 
direction and the cross direction of the base material T of tape shape under movement and 
oxygen gas, changing the base material transportation area R, and having an adverse effect on an 
oxide superconductivity thin film may come out while a reaction advances within CVD reactor 
30, The flow rate change of gas is measured with the flow instrument formed in the base material 
transportation area R of the reactor 31, The amount of oxygen gas supplied from each valve 70d 
or the oxygen gas feeding means 52 by the control means 82 based on this measurement result is 
adjusted, It can control so that a gas flow state turns into an always desirable flowing state, and 
an oxide superconductivity thin film with uniform distribution and presentation of thickness can 
always be formed to the length direction and the cross direction of the base material T of tape 
shape by this. 

[0028] While a reaction advances within CVD reactor 30, a sediment increases in the inside of 
the reaction producing chamber 35, etc., and when this sediment causes a decomposition reaction 
with heating and emits gas, the oxygen gas partial pressure in the reaction producing chamber 35 
may come to differ from the target partial pressure. In such a case, since the oxygen density in 
the exhaust gas discharged via the exhaust pipe 70b changes, When the oxygen density metering 
device (graphic display abbreviation) which was able to be formed in the middle of the exhaust 
pipe 70b detects this concentration change and an oxygen density falls, When the control means 
82 makes the amount of oxygen gas sent to CVD reactor 30 increase and an oxygen density 
increases at a predetermined rate according to an insufficiency, the amount of oxygen gas which 
the control means 82 sends to CVD reactor 30 at a predetermined rate according to increment is 
decreased. The oxygen tension in the reaction producing chamber 35 can always be uniformly 
maintained by operation of such a control means 82, and a CVD reaction can thereby always be 
caused now by fixed oxygen tension. Therefore, a uniform oxide superconductivity layer can be 
generated now on the base material 38 of tape shape. The control means 82 controls oxygen 
tension independently to every CVD unit A, B, and C, and controls each material gas supply 
means 50 to maintain predetermined oxygen tension in each reaction producing chamber 35. 
Under the present circumstances, oxygen tension [ in / for example / in the control means 82 / the 
reaction producing chambers 35 and 35 of each CVD unit A, B, and C ], It is more preferred than 
the oxygen tension of the reaction producing chamber 35 of the move direction of the base 
material T of tape shape to control each material gas supply means 50 so that the oxygen tension 
of the reaction producing chamber 35 of the move direction lower stream of the base material T 
of tape shape becomes high. 

[0029] Since two or more reaction producing chambers 35 and 35 are formed in the reactor 31 in 
series in the move direction of the base material T of tape shape if it is in the manufacturing 
installation of the oxides superconductors of this embodiment, the CVD reaction of multiple 
times can be performed continuously. Since it is the structure which the boundary room 38 is 
formed among these reaction producing chambers 35 and 35, and supplies blocking gas to the 
boundary room 38 by the blocking gas feeding means 38B, While being able to intercept the 



reaction producing chamber 35 and 35 and being able to set up independently thin-film-forming 
conditions, such as reactant gas concentration inside each reaction producing chambers 35 and 
35, and oxygen tension, Since the oxygen tension in the material gas which each material gas 
supply means 50 is made independently controllable by the control means 82, and is supplied to 
each reaction producing chambers 35 and 35 is made independently controllable, If oxides 
superconductors are manufactured using this equipment, the CVD reaction of multiple times can 
be performed continuously, maintaining CVD conditions, such as oxygen tension which is 
different in the base material T of tape shape while moving in the inside of the reactor 3 1 . By 
having formed the gas mixer 48 of the above-mentioned composition in the style of right above 
the reaction producing chamber 35, and having connected the oxygen gas feeding means 52 in 
the style of right above this gas mixer 48, While material gas conveys and a possibility of 
considering an unnecessary reaction as oxygen gas etc. decreases, A possibility that the material 
gas and oxygen gas which are supplied in the reaction producing chamber 35 will be mixed well, 
and the mixed state will become uneven decreases, and a possibility of having an adverse effect - 
- the thin film forming within the reaction producing chamber 35 becoming uneven - also 
decreases. 

[0030]Since it is located and provided in boundary room 38 lower parts from the gas exhaust 
ports 70e and 70f in the flueing mechanism 80 of the above-mentioned composition, while 
discharging blocking gas, The unconverted gas in the reaction producing chamber 35 and 35 
intercepted by the boundary room 38, etc. are discharged outside, and membrane formation 
processing can be carried out, without making the base material T touched with the residual gas 
after a reaction long time. 

[0031] Therefore, according to the manufacturing installation and manufacturing method of an 
oxide superconductivity conductor of this embodiment, by two or more reaction producing 
chambers 35 and 35, since a CVD reaction can be performed continuously, Compared with the 
time of manufacture of only one reaction producing chamber, improvement in the formation 
speed of an oxide superconductivity thin film and improvement in the thickness of the oxide 
superconductivity thin film formed can be aimed at. By what an improvement of the supply state 
of reactant gas is aimed at by the gas mixer 48, and the exhaust ports 70e and 70f of boundary 
room 38 lower parts perform the exhaust gas of the reaction producing chamber 35 and the 
boundary room 38 for. In the ability to reduce that the unnecessary ingredient which does not 
contribute to a reaction, and unnecessary gas mix in the reaction producing chamber 35, 
Membrane formation processing can be carried out without making the base material T of tape 
shape touched with the residual gas after a reaction long time, And since a CVD reaction can be 
performed controlling the flowing state of gas, such as material gas to the length direction and 
the cross direction of the base material 38 of tape shape under movement, and oxygen gas, for 
the base material transportation area R, An oxide superconductivity thin film with uniform 
distribution and presentation of thickness can be formed to the length direction and the cross 
direction of the base material T of tape shape, and the oxides superconductors Tl which were 
excellent in superconducting property, such as critical current density, can be manufactured 
efficiently. 

[003 2] Although the equipment of composition of connecting a reaction producing chamber to a 
horizontal position was explained in the manufacturing installation of the oxides superconductors 
of this embodiment using the oblong type reactor, If the flowing state of the gas of the base 
material of tape shape while moving in the inside of a reactor is controllable, A reactor may be a 
****** vertical mold at a horizontal type, and a ****** longitudinal direction and the direction 



of slanting may be sufficient as the direction which passes material gas in a sliding direction, 
and, of course, any of a longitudinal direction or a sliding direction may be sufficient also as the 
transportation direction of a base material. Of course, the form of the reactor itself also interferes 
not only in a telescopic thing but in neither of the form, a box type, nor a container mold, a 
globular form continuation type, etc. The manufacturing installation of the oxides 
superconductors of this invention can be used conveniently for the manufacturing installation of 
an oxide superconductivity conductor. The manufacturing method of the oxides superconductors 
of this invention can be used conveniently for the manufacturing method of an oxide 
superconductivity conductor. 

[0033]Hereafter, the manufacturing installation of an oxide superconductivity conductor and a 
2nd embodiment of a manufacturing method concerning this invention are described based on 
Drawings. 

[0034] A different place from a 1st embodiment shown in drawing 1 thru/or drawing 7 in this 
embodiment shown in drawing 8 . In material gas supply means 50', as shown in drawing 8 , the 
liquid material feed unit 100, The tubed raw material solution feed zone 102 and the cylindrical 
tapered atomize gus feed zone 103 provided by surrounding the periphery of this feed zone 102, 
It is a thing of 3-fold structure by which outline composition was carried out from the tubed 
shielding gas feed zone 104 provided by surrounding the periphery except the point of this 
atomize gus feed zone 103, and is the point that the heater 131 was formed in the outside of the 
vaporizer 130. 

[0035]the raw material solution feed zone 102 is liquid in order that the liquid material 1 1 1 sent 
in from the undiluted solution feed unit 120 mentioned later may store temporarily the liquid 
material 1 1 1 which is supplied to an inside and supplied to the center section, as shown in 
drawing 8 -- the ball 105 is formed, it is this liquid the inside diameter of the ball 105 is larger 
than the inside diameter of the capillary tube 102a of the upper part of the raw material solution 
feed zone 102, or the lower part, and it is continuously sent in at a tip, the liquid material 1 1 1 
sent in from the undiluted solution feed unit 120 accumulating, it is liquid -- the branch pipe 
105a is formed in the upper part of the ball 1 05, the filler gas supply source 105b is connected to 
this branch pipe 105a via MFC(flow regulator) 105c for filler gas, and it is liquid -- filler gas is 
supplied in the ball 105. here, it is liquid in supplying filler gas, such as argon gas, gaseous 
helium, and nitrogen gas, -- the pressure in the ball 105 is maintained at the state almost near 
atmospheric pressure. 

[0036] Atomize gus for the atomize gus feed zone 103 to atomize the above-mentioned liquid 
material 1 1 in the crevice between the raw material solution feed zones 1 02 as shown in drawing 
8Js supplied. The atomize gus used here is argon gas, gaseous helium, nitrogen gas, etc., for 
example. The atomize gus supply source 103a is connected to the upper part of the atomize gus 
feed zone 103 via MFC103b for atomize gus, and supply of atomize gus is enabled in the 
atomize gus feed zone 103 in it. And the nozzle 106 is constituted from the point of the atomize 
gus feed zone 103, and the point of the raw material solution feed zone 102 by the liquid material 
feed unit 100 of this example. 

[0037]The shielding gas feed zone 104 is for shielding the nozzle 106 while it supplies shielding 
gas to the crevice between the atomize gus feed zones 103 and cools said atomize gus feed zone 
103 by supply of this shielding gas, as shown in drawing 8. Here, as shielding gas, argon gas, 
gaseous helium, nitrogen gas, etc. are applied. From the center section of the shielding gas feed 
zone 104, into a downward portion. The taper part 107 which projects in the method of outside is 
formed, and the shielding gas supply source 104a is connected to the upper part of the shielding 



gas feed zone 104 via MFC 104b for shielding gas, and it is constituted so that shielding gas can 
be supplied in the shielding gas feed zone 104. 

[0038]In the liquid material feed unit 100 of said composition, If the liquid material 1 1 1 is sent 
in with constant flow in the raw material solution feed zone 102 while sending atomize gus into 
the atomize gus feed zone 103 with constant flow, the liquid material 1 11 is liquid, when it 
reaches at the tip of the raw material solution feed zone 102, the ball 105 being covered and 
atomize gus flows from the tip of the atomize gus feed zone 103 of the outside at this tip, In the 
tip end part of the nozzle 106, the liquid material 1 11 is promptly atomized by said atomize gus 
at the time of jet, and the liquid material 1 1 1 of a constant rate of mist shape can supply it 
continuously in the vaporizer 130. The inside of the vaporizer 130 which is a tip end part of the 
nozzle 106, several - it is decompressed by Torr - about 10 Torr of numbers, and is liquid -- 
since filler gas is supplied to the ball 105 from the branch pipe 105a, it is this liquid ~ the 
pressure in the ball 105 is maintained at the state almost near atmospheric pressure, and the 
liquid material 111 is liquid -- it can prevent evaporating within the ball 105 and the capillary 
tube 102a. When it is the outside of the nozzle 106 and shielding gas flows from the tip of the 
upper shielding gas feed zone 104, It can prevent the circumference of the nozzle 106 being 
shielded by this shielding gas, and the material gas which the liquid material 1 1 1 evaporated 
within the vaporizer 130 adhering to the nozzle 106, and becoming a solid material and re- 
depositing. 

[0039] As shown in drawing 8 , the undiluted solution feed unit 120 is connected to such a raw 
material solution feed zone 102 of the liquid material feed unit 100 via the communication trunk 
121 provided with MFC 12 la for liquid materials. What this communication trunk 121 excelled [ 
inner surface ] in chemical resistance, such as a pipe by which the coat was carried out with a 
fluoro-resin, is used. The undiluted solution feed unit 120 possesses the stowage container 122 
and the pressurization source 123, and the liquid material 111 is stored inside the stowage 
container 122. What excelled [ stowage container / 122 ] in the chemical resistance of a glass 
bottle etc. is used. By supplying helium gas etc. in the stowage container 122, said pressurization 
source 123 pressurizes inside of the stowage container 122, and enables discharge of the liquid 
material 1 1 1 in the stowage container 22 with constant flow at the communication trunk 121. 
[0040]Let the liquid materials 1 1 1 stored by the stowage container 122 be what is stored by the 
raw material solution tank 60 of drawing 6 in a 1st embodiment, and the same thing. 
[0041]Under the liquid material feed unit 100, as shown in drawing 8 , the vaporizer 130 of 
vessel shape is allocated, a point is stored in this vaporizer 130 from the center section of the 
liquid material feed unit 100, and the liquid material feed unit 100 and the vaporizer 130 are 
connected. The heater 131 for heating the inside of the vaporizer 130 is attached to the outer 
peripheral part of this vaporizer 130, a desired temperature is made to heat and evaporate the 
liquid material 1 1 1 of the mist shape sprayed from said nozzle 106 with this heater 131, and 
material gas is obtained. This vaporizer 130 is connected to the reactor 30 via the feed pipe 53 
and the gas mixer 48. 

[0042]Next, the material gas which made the liquid material 1 1 1 evaporate using the 
manufacturing installation of the oxide superconductivity conductor provided with material gas 
supply means 50' constituted as mentioned above is sent to the reaction producing chamber 35, 
an oxide superconductivity thin film is formed on the base material T of tape shape in this 
reaction producing chamber 35, and an oxide superconductivity conductor is manufactured. 
[0043]Fill the liquid material 1 1 1 to the stowage container 22, and the liquid material 1 1 1 is sent 
in the raw material solution feed zone 102 by about 0.1-1.0 ccm of flow from the stowage 



container 122 by the pressurization source 123 and MFC121a, While sending atomize gus into 
the atomize gus feed zone 103 by about 200-300 ccm of flow simultaneously with this, shielding 
gas is sent into the shielding gas feed zone 104 by about 200-300 ccm of flow. Under the present 
circumstances, the temperature of shielding gas is adjusted so that it may become a room 
temperature grade. It adjusts with the heater 13 1 so that the internal temperature of the vaporizer 
130 may turn into the optimal temperature of the raw material with the highest evaporation 
temperature of said raw materials. 

[0044]then, the liquid material 1 1 1 is liquid, since it is promptly atomized by the atomize gus 
which flows from the atomize gus feed zone 103 when reaching at the tip of the raw material 
solution feed zone 102, blowing and coming out of the nozzle 106 after this, the ball 105 being 
covered, The liquid material 1 1 1 of the mist shape of constant flow is continuously supplied in 
the vaporizer 130. And the liquid material 1 1 1 of the mist shape supplied to the inside of the 
vaporizer 130 is heated with the heater 131, and it evaporates, and becomes material gas, and this 
material gas is further supplied to the gas diffusion portion 40 continuously via the feed pipe 53. 
At this time, it adjusts by said heating method so that the internal temperature of the feed pipe 53 
may turn into the optimal temperature of the raw material with the highest evaporation 
temperature of said raw materials. At this time, operation which supplies oxygen gas from the 
oxygen gas supply source 54, and mixes material gas and oxygen gas by the gas mixer 48 is also 
performed. 

[0045]Henceforth, the oxide superconductivity conductor in CVD reactor 30 is manufactured 
like a 1st embodiment. 

[0046]In this embodiment, since it has the liquid material feed unit 100 of the above-mentioned 
composition, If atomize gus is sent into the atomize gus feed zone 1 03 with constant flow while 
sending in the liquid material 1 1 1 with constant flow in the raw material solution feed zone 102, 
the liquid material 1 1 is liquid, since it is promptly atomized by the atomize gus which flows 
from the atomize gus feed zone 103 when reaching at the tip of the raw material solution feed 
zone 102, blowing and coming out of the nozzle 106, the ball 105 being covered, The liquid 
material 111 of a constant rate of mist shape can be continuously supplied in the vaporizer 130. 
Although the inside of the vaporizer 130 is decompressed by the number Torr - about 10 Torr of 
numbers, it is liquid - since filler gas is supplied to the ball 105 from the branch pipe 105a, it is 
this liquid - the pressure in the ball 105 is maintained at the state almost near atmospheric 
pressure, and the liquid material 1 1 1 is liquid - it can prevent evaporating within the ball 105 
and the capillary tube 102a. Since the circumference of the nozzle 106 is shielded by said 
shielding gas, it can prevent material gas adhering to the nozzle 106 within the vaporizer 130, 
and becoming the liquid material 1 1 1 and depositing. 

[0047]therefore, since according to the manufacturing installation of the oxide superconductivity 
conductor of this embodiment the same effect as a 1st embodiment is presented, it is stabilized 
continuously and the liquid material 1 1 1 of a constant rate of mist shape can be supplied in the 
vaporizer 130, A fixed quantity can be continuously supplied to the reaction producing chamber 
35, it becomes difficult to change the pressure and temperature of the reaction producing 
chamber 35, and the material gas which this liquid material 1 1 1 evaporated can also form the 
good oxide superconductivity thin film whose membraneous quality and superconducting 
property were stable to the length direction of the base material T of tape shape. Since the liquid 
material 1 1 1 supplied in the vaporizer 130 is a thing of mist shape according to said 
manufacturing installation and vaporizing efficiency improves, the speed of supply of the liquid 
material 1 1 1 can be further made quick, and there is an advantage that film formation efficiency 



improves. 

[0048]Hereafter, the manufacturing installation of an oxide superconductivity conductor and a 
3rd embodiment of a manufacturing method concerning this invention are described based on 
Drawings. 

[0049] A different place from a 1st embodiment shown in drawing 1 thru/or drawing 7 in this 
embodiment shown in drawing 9, In material gas supply means 50", the raw material solution 
feed unit 230, Except that the branch pipe 105a, MFC(flow regulator) 105c for filler gas, and the 
filler gas supply source 105b are not connected in the liquid material feed unit 100 in a 2nd 
embodiment shown in drawing 8 , it is the point that had the same composition as abbreviation 
and the raw material solution vaporizer 250 was formed. 

[0050]If atomize gus is sent into the atomize gus feed zone 103 with constant flow in the raw 
material solution feed unit 230 of said composition while sending in the raw material solution 
1 1 1 with constant flow in the raw material solution feed zone 102, the raw material solution 1 1 1 
is liquid, although it reaches at the tip of the raw material solution feed zone 102, the ball 105 
being covered, Since atomize gus flows from the tip of the atomize gus feed zone 103 of the 
outside at this tip, When blowing and coming out of the diffuser 237a of the nozzle 106, the raw 
material solution 1 1 1 can be promptly atomized by said atomize gus, and can supply 
continuously the raw material of a constant rate of mist shape in the carburetor body 251 of the 
raw material solution vaporizer 250. If shielding gas is sent into the shielding gas feed zone 104 
with constant flow with this, Since the atomize gus feed zone 103 and the raw material solution 
feed zone 1 02 are cooled, the raw material solution 1 1 1 which flows through the inside of this 
raw material solution feed zone 102 is also cooled, and this raw material solution 1 1 1 can be 
prevented now from evaporating on the way. Since it is the outside of the nozzle 106 and 
shielding gas flows from the tip of the upper shielding gas feed zone 104 further again, It can 
prevent now the circumference of the nozzle 106 being shielded by this shielding gas, and the 
material gas which the raw material solution 1 1 1 evaporated within the raw material solution 
vaporizer for CVD adhering to the nozzle 106, and becoming a solid material and re-depositing. 
[0051]The undiluted solution feed unit 120 is connected to such a raw material solution feed 
zone 102 of the raw material solution feed unit 230. On the other hand, the raw material solution 
vaporizer 250 is allocated under the raw material solution feed unit 230, This raw material 
solution vaporizer 250 is ******** about the carburetor body 251 of vessel shape, as shown in 
drawing 9 . The mounting port 252 is formed in the upper part of this carburetor body 25 1 , It 
applies to the nozzle 106 of a point from a center section of this mounting port 252 to the raw 
material solution feed unit 230, is stored in the carburetor body 251, and the raw material 
solution 1 1 1 of mist shape is sprayed in the carburetor body 251 from the diffuser 237a of the 
raw material solution feed unit 230. 

[0052]As shown in drawing 9 , the heater 253 is attached to the exterior of this carburetor body 
251 as the first heating method for heating an inside of the carburetor body 251. The second 
heating method 254 is allocated in the center of the carburetor body 251 ahead [ of the diffuser 
237a of the raw material solution feed unit 230 allocated in the carburetor body 251 ]. The 
second heating method 254 is for making the raw material solution 1 1 1 of mist shape sprayed 
from the diffuser 237a evaporate, Consist of an aggregate of the lump 254a of a large number 
with large calorific capacity, and as the construction material, Although it is inertness, and stable 
metal, Ceramics Sub-Division, etc. are moreover used to oxidation or heat to the raw material 
solution 111, for example, a stainless steel ball, the Hastelloy ball, Ag ball, Au ball, and an 
alumina ball can be used, it is preferred to use a stainless steel ball from a point of low cost also 



in this, not being limited especially as the lump's 254a form - except for spherical ~ square 
block like shape, a column, and a gimlet -- it may be ** etc. When spherical, let the lump's 254a 
size be a diameter of about 1-5 mm. 

[0053]Since calorific capacity is large, if inside of the carburetor body 251 is heated with the 
above-mentioned heater 253 by constant temperature beyond evaporation temperature of the raw 
material solution 111, this second heating method 254, Since this second heating method 254 is 
also heated by constant temperature beyond evaporation temperature of the raw material solution 
1 1 1, If the raw material solution 1 1 1 of mist shape is sprayed from the diffuser 237a of the raw 
material solution feed unit 230, the raw material solution 1 1 1 of mist shape will contact the 
second heating method 253, and will evaporate promptly, and material gas will be obtained. If 
such second heating method 254 is not allocated in the carburetor body 51, When a speed of 
supply of the raw material solution 1 1 1 of mist shape supplied in the carburetor body 25 1 is 
made quick, it is difficult it not only to be not much unable to to raise vaporizing efficiency, but 
to be unable to make the raw material solution 1 1 1 fully evaporate, but to form a good oxide 
superconductivity thin film over a long time. 

[0054]The lump 254a of said large number is accommodated in the saucer 255. In order for 
material gas with which the raw material solution 1 1 1 was obtained by contacting the lump 254a 
of these large number to penetrate this saucer 255 and to enable it to supply CVD reactor 30 
efficiently, it is preferred that it is mesh shape. As construction material of this saucer 2255, to 
the raw material solution 1 1 1, it is inertness and, moreover, stable metal is used to oxidation or 
heat. 

[0055]As shown in drawing 9 , the covering 256 which prevents material gas from reaching the 
diffuser 237a of the raw material solution feed unit 230 allocated in the carburetor body 251 is 
formed in the mounting port 252 of the carburetor body 25 1. This covering 256 is a tubular thing 
with the point which spreads in the method of outside, and encloses the circumference of the 
center section and the point of the raw material solution feed unit 230 allocated in the carburetor 
body 251. As construction material of this covering 256, to the raw material solution 1 1 1, it is 
inertness and, moreover, stable metal is used to oxidation or heat. By this embodiment, since the 
output port which takes out material gas from the carburetor body 251 to CVD reactor 30 is 
small, within the carburetor body 251, it is thought that circular vortexes, such as material gas as 
shown by the arrow of drawing 9, are formed, but. If the above carver 256 is not formed, the 
circular vortex of material gas adheres to the diffuser 237a, it becomes a solid material and there 
is a possibility of re-depositing. Such a raw material solution vaporizer 250 is connected to CVD 
reactor 30 via the feed pipe 257. As shown in drawing 9 , the heater 257a for preventing it from 
material gas serving as the raw material solution 111, and depositing is formed in the 
circumference of this duct 257. In the middle of the feed pipe 257, while multipoint connection 
of the oxygen gas supply source 54 is carried out and it supplies oxygen gas in the feed pipe 257, 
the gas mixer 48 is connected to a portion, and it is constituted so that material gas and oxygen 
gas can be mixed. 

[0056]The material gas which made the raw material solution 1 1 1 evaporate using the 
manufacturing installation of the oxide superconductivity conductor provided with the raw 
material solution vaporizer 250 constituted like this embodiment is sent to the reaction producing 
chamber 35, In the reaction producing chamber 35, an oxide superconductivity thin film is 
formed on the base material T of tape shape like a 1st embodiment, and an oxide 
superconductivity conductor is manufactured. 

[0057]The raw material solution 1 1 1 is sent in the raw material solution feed zone 102 by about 



0.1-1 .0 ccm of flow from the stowage container 122 by the pressurization source 123 and 
MFC121a, While sending atomize gus into the atomize gus feed zone 103 by about 200-300 ccm 
of flow simultaneously with this, shielding gas is sent into the shielding gas feed zone 104 by the 
flow of about 200-300 cc. Under the present circumstances, the temperature of shielding gas is 
adjusted so that it may become a room temperature grade. By adjusting with the heater 253 so 
that the internal temperature of the carburetor body 251 of the raw material solution vaporizer 
250 may turn into constant temperature of about 200-300 ** suitable for evaporation of the raw 
material with the highest evaporation temperature of said raw materials within the limits, The 
second heating method 54 is also heated to the constant temperature of about 200-300 ** suitable 
for evaporation of a raw material with the highest evaporation temperature within the limits. 
[0058]then, the raw material solution 1 1 1 is liquid ~ it reaching at the tip of the raw material 
solution feed zone 102, and, the ball 105 being covered, Then, since it is promptly atomized by 
the atomize gus which flows from the atomize gus feed zone 103 when blowing and coming out 
of the diffuser 237a, the raw material solution 1 1 1 of the mist shape of constant flow is 
continuously supplied in the carburetor body 251. And the raw material solution 1 1 1 of the mist 
shape sprayed in the carburetor body 251 from the diffuser 237a contacts the second heating 
method 254, and is evaporated promptly, and material gas is obtained. Furthermore, this material 
gas is continuously supplied to the gas diffusion portion 40 via the feed pipe 257. At this time. 
While ad justing with the heater 257a so that the internal temperature of the feed pipe 257 may 
turn into the optimal temperature of the raw material with the highest evaporation temperature of 
said raw materials, the gas mixer 48 is adjusted with the **** heater 48b so that it may become 
the optimal temperature of the raw material with the highest evaporation temperature of said raw 
materials similarly. Operation which supplies oxygen gas from the oxygen gas supply source 54, 
and mixes material gas and oxygen gas by the gas mixer 48 is also performed. 
[0059]Next, material gas can be made to be able to react by the upper surface side of the heated 
base material T of tape shape like a 1st embodiment, and an oxide superconductivity thin film 
can be made to generate. By carrying out predetermined time continuation and performing the 
above membrane formation operation, the oxide superconductivity conductor Tl provided with 
the oxide superconductivity thin film where the membraneous quality of desired thickness was 
stabilized on the base material T can be obtained. 

[0060]In this embodiment, while doing so the same effect as a 1st embodiment, Since it has the 
raw material solution vaporizer (raw material vaporization means) 250 of the above-mentioned 
composition, By sending in in the carburetor body 251, controlling the amount of supply, the raw 
material solution 234 of mist shape from the diffuser 237a of the independent raw material 
solution feed unit (feeding means) 230. Since the raw material solution 234 can be made to 
evaporate one by one, the membrane formation speed control of an oxide superconductivity thin 
film can be easy, and can form a good oxide superconductivity thin film over a long time. If it is 
in the raw material solution vaporizer 250, the heater 253 for heating the inside of the carburetor 
body 51 is formed in the exterior of the carburetor body 251, And by having established the 
second heating method 254 ahead of the diffuser 237a of the raw material solution feed unit 230 
allocated in the carburetor body 251, Since this second heating method 254 can also be heated to 
the constant temperature beyond the evaporation temperature of the raw material solution 1 1 1 if 
the inside of the carburetor body 25 1 heats to the constant temperature beyond the evaporation 
temperature of the raw material solution 1 1 1 with the heater 253, Since the raw material solution 
11 1 of mist shape contacts the second heating method 253 and evaporates shortly after the raw 
material solution 1 1 1 of mist shape is sprayed from the diffuser 237a of the raw material solution 



feed unit 230, Since the raw material solution 1 1 1 can be made to evaporate enough even if 
vaporizing efficiency improves, therefore it makes quick conventionally the speed of supply of 
the raw material solution 111, the film formation efficiency of an oxide superconductivity thin 
film can be raised. If it is in this raw material solution vaporizer 250, Since the raw material 
solution 1 1 1 can be made to evaporate enough as mentioned above if it prepares for the 
manufacturing installation of an oxide superconductivity conductor, Since material gas can also 
be continuously supplied to the reaction producing chamber 35 in fixed quantity by supplying 
continuously the raw material solution 111 of a constant rate of mist shape in the carburetor body 
251, It becomes difficult to change conditions, such as reaction pressure of the reaction 
producing chamber 35, and temperature, and the good oxide superconductivity thin film whose 
membraneous quality and superconducting property were stable to the length direction of the 
base material T of tape shape can be formed. If it is in this raw material solution vaporizer 250, 
By having formed the covering 256 in the mounting port 252 of the carburetor body 251, 
Material gas can be prevented from reaching the diffuser 237a of the raw material solution feed 
unit 230, Therefore, it can adhere to the nozzle 237, and the circular vortex of material gas serves 
as a solid material, and cannot re-deposit, a **** ball etc. can be prevented from being generated 
in the diffuser 237a, and continuation vacuum evaporation is possible over a long time. By 
having used the raw material solution feed unit 230 of the above-mentioned composition as a 
raw material solution means to supply a raw material solution in the carburetor body 251, It is 
possible to send in the raw material solution 1 1 1 of mist shape in the carburetor body 251, 
controlling the amount of supply, and the raw material solution 234 of a constant rate of mist 
shape can be supplied continuously. 

[0061]Hereafter, the manufacturing installation of an oxide superconductivity conductor and a 
4th embodiment of a manufacturing method concerning this invention are described based on 
Drawings. 

[0062]In this embodiment shown in drawing 10 , a different place from a 1st embodiment shown 
in drawing 1 thru/or drawing 7 is the point that the reactor 30 was made into the cube shape 
instead of a cartridge, and the shower nozzle 45a was formed in the gas diffusion portion 40, in 
CVD reactor 30. 

[0063]As shown in drawing 10 , the breadth-like truncated pyramid type gas diffusion portion 40 
is attached to the ceiling part of the reaction producing chamber 35 at last like a 1st embodiment. 
As shown in drawing 1 0 , the gas diffusion portion 40 The trapezoid type side attachment walls 
41 and 41, The gas diffusion member 45 which consists of the front wall 42 and the rear surface 
wall 43, and the ceiling wall 44 is constituted as a subject, and the tabular shower nozzle 45a 
which has at least two or more material gas rocket-engine-jets 45b— further, and the feed pipe 53 
connected to the ceiling wall 44 are provided, and it is constituted. The bottom of the gas 
diffusion member 45 is used as the opening 46 of long and slender rectangular form, and the gas 
diffusion member 45 is opened for free passage by the reaction producing chamber 35 via this 
opening 46 again. In drawing 10 the shower nozzle 45a, Much material gas rocket engine jets 
45b are established in a board, four neighborhoods, and the side attachment walls 41 and 41, the 
front walls 42 and the rear surface walls 43 of the shower nozzle 45a contact, and it is being 
fixed to the arbitrary positions [ it results in the reaction producing chamber 35 from the ceiling 
wall 44 of the gas diffusion member 45 ] of a between. If the shower nozzle 45a has the two or 
more material gas rocket engine jets 45b, it will not be restricted to an above-mentioned thing. 
For example, it may be the engaging member which opened the fixed interval and finished 
setting up many wire rods in all directions. 



[0064]Next, when forming a thin film on the base material T of tape shape using CVD reactor 30 
of this embodiment, in material gas supply means 50 grade, it operates like a 1st embodiment. In 
the inside of CVD reactor 30, being spread in accordance with the ceiling wall 44, the front wall 
42, and the rear surface wall 43 of the gas diffusion portion 40, the material gas which appeared 
from the outlet part of the feed pipe 53 in the gas diffusion portion 40 moves to the reaction 
producing chamber 35 side, and reaches the shower nozzle 45a. Since the shower nozzle 45a is 
being fixed as mentioned above in contact with the side attachment walls 41 and 41, the front 
wall 42, and the rear surface wall 43 in the arbitrary positions [ it results / from the ceiling wall 
44 / in the reaction producing chamber 35 ] of a between, The material gas which has moved 
from the feed pipe 53 passes through much material gas rocket engine jets 45b provided all over 
the shower nozzle 45a. At this time, since it goes across material gas all over the shower nozzle 
45a and it is diffused compulsorily, compared with the case of an one-point concentration type 
slit nozzle, material gas diffuses it uniformly over the wide range. The material gas which passed 
the shower nozzle 45a, By passing along the inside of the reaction producing chamber 35, being 
further spread in accordance with the front wall 42 and the rear surface wall 43 of the gas 
diffusion portion 40, moving so that the base material 35 may subsequently be crossed up and 
down, and making it move so that it may be drawn in the gas exhaust holes 70a and 70a, 
Material gas is made to react by the upper surface side of the heated base material T of tape 
shape, and a resultant is made to deposit. 

[0065]In CVD reactor 30 of this embodiment, While doing so the same effect as a 1st 
embodiment, material gas is uniformly spread over the wide range in the reaction producing 
chamber 35 by the shower nozzle 45a provided in the gas diffusion portion 40, Since this 
diffused material gas reacts by the upper surface side of the base material T of tape shape and a 
resultant accumulates, the thin film which has uniform thickness and presentation to the cross 
direction of the base material T of tape shape can be made to form. In order that material gas 
may be uniformly spread over the wide range in the reaction producing chamber 35 and may 
react in the total range by the side of the upper surface of the base material T of the tape shape in 
the reaction producing chamber 35, Since a thin film can make it generate over the wide range 
and the reaction efficiency of material gas becomes high, the generation rate of a thin film can be 
raised. 

[0066]Hereafter, the manufacturing installation of an oxide superconductivity conductor and a 
5th embodiment of a manufacturing method concerning this invention are described based on 
Drawings. 

[0067]In this embodiment shown in drawing 1 1 thru/or drawing 12 , a different place from a 4th 
embodiment shown in drawing 10 is the point of having the homoiothermal mechanism 90 for 
heating the shower nozzle 45a to the gas diffusion portion 40 of CVD reactor 30, and 
maintaining at a predetermined temperature at it. 

[0068]The homoiothermal mechanism 90 shown in drawing 1 1 and drawing 12 circulates the 
heated liquefied medium near the shower nozzle 45a, The heating circulation equipment 91 
which makes the shower nozzle 45a conduct the heat of a medium, heats the shower nozzle 45a 
to a predetermined temperature, heats a medium, and is circulated, The feed pipe 92 which sends 
the heated medium near the shower nozzle 45a, and the heat exchanger 94 which makes the heat 
of the medium sent to the shower nozzle 45a from the feed pipe 92 in contact with the upper 
surface of the shower nozzle 45a conduct, and heats the shower nozzle 45 a, It comprises the 
return pipe 93 which sends the medium which passed the heat exchanger 94 to the heating 
circulation equipment 91. The material gas pass hole 94a is established in the heat exchanger 94. 



This material gas pass hole 94a is formed so that it may be open for free passage with each 
material gas rocket-engine-jets 45b- of the shower nozzle 45a } and the material gas supplied 
from the feed pipe 53 passes the heat exchanger 94 and the shower nozzle 45a, and can supply it 
now to the reaction producing chamber 35. 

[0069]If a medium is a liquid or a gas, it may be what kind of thing, for example, a silicone oil, 
water (a steam is included), etc. will be applied. Here, temperature of the shower nozzle 45a 
heated by the homoiothermal mechanism 90 is set to temperature and an equivalent grade which 
turn into the optimal temperature of a raw material with the highest evaporation temperature of 
said raw materials, or less than it. 

[0070]Since the shower nozzle 45a is heated to a predetermined temperature by the 
homoiothermal mechanism 90 according to above-mentioned CVD reactor 30, In material gas 
rocket-engine-jets 45b-, material gas reacts, and does not deposit, and they are the material gas 
rocket engine jets 45b. - Since blinding is prevented, it turns to the reaction producing chamber 
35, and it is stabilized and material gas can be supplied. As long as the homoiothermal 
mechanism 90 is not restricted to an above-mentioned thing and can heat the shower nozzle 45a, 
it may be what kind of means, for example, it may be a means by Joule heat which replaces with 
heating by a medium and is produced by resistor by sending current. 
[0071] 

[Working example]Hereafter, although working example and a comparative example explain this 
invention concretely, this invention is not limited only to these working example, 
(phen) YiBa2Cu307- x - a Ba-bis-2,2,6,6-tetramethyl 3,5-heptanedione bis-l,10~phenanthroline 
(Ba(thd) 22), Y(thd) 2, and Cu(thd) 2 were used as a raw material solution for CVD, in order to 
form an oxide superconductivity thin film of a Y system known for a presentation. These each 
was mixed by a mole ratio of Y:Ba:Cu=l. 0:1 .9:2.7, and what was added so that it might become 
3.0weight % into a solvent of a tetrahydrofuran (THF) was used as a raw material solution. 
[0072]Hastelloy C276 (it is a trade name of the U.S. and Haynes Stellite Co. and) whose base 
material tape is one sort of a Ni alloy 14.5 to 16.5% of Cr, 15,0 to 17.0% of Mo, and less than 
Co2.5%. W3 .0-4.5% and 4.0 to 7.0% of Fe C 0.02% or less, and less than Mnl.0%. Mirror 
surface finish of the Hastelloy tape (100 mm in length, 10 mm in width, and 0.2 mm in 
thickness) which consists of a presentation of remainder nickel is carried out, What formed the 
0.5-micrometer-thick YSZ (Y 2 0 3 stabilized zirconia) in-plane orientation interlayer by ion beam 
assistant sputtering process was used for the upper surface of this Hastelloy tape. 
[0073]Next, the equipment built into the manufacturing installation of the oxides 
superconductors which indicate to drawing 1 that the CVD unit A, B, and C has the reaction 
producing chamber 35 of a three-stage in CVD reactor 30 made from quartz of the structure 
shown in drawing 2 - drawing 7 is used, It controls independently to become fixed with an 
oxygen density metering device about the oxygen tension in the reaction producing chamber 35 
by the following conditions, Continuation vacuum evaporation is performed by adjusting each 
valve 70d and controlling the flowing state of the material gas to the length direction and the 
cross direction of base material tape T under movement for the base material transportation area 
R, while exhausting the gas in the reactor 3 1 from the exhaust port 70c of the flueing mechanism 
80, using an ion beam assistant sputtering method — a YSZ in-plane orientation interlayer top - 
YiBa2Cu307- x with a 30-cm width [ in length ] of 1 cm — the oxide superconductivity thin film of 
the presentation was formed. 

Temperature [ of a gas vaporizer ];. Speed-of-supply [ of a 230 ** raw material solution ];. By 
0.2-ml/, movement speed [ of a base material tape in a CVD reactor ];. 1-m [ /] hour base 



material tape cooking temperature; — pressure [ in the 800 ** reactor 31 ]; — gaseous oxygen 
flow rate;45 from 5Toor oxygen gas supply source - 55ccmCVD unit A oxygen tension; -- 
1.5TorrCVD unit B oxygen tension; — 1.6TorrCVD unit C oxygen tension; — 1.7Torr 
[0074](Comparative example 1) On the same conditions as working example, only oxygen 
tension was set as the following conditions and same oxide superconductivity conductor thin 
film was formed. 

CVD unit A oxygen tension; — 1.5TorrCVD unit B oxygen tension; - 1.5TorrCVD unit C 
oxygen tension; - 1 ,5Torr [0075](Comparative example 2) Oxygen tension was set as the 
following conditions like the comparative example 1, and an oxide superconductivity conductor 
thin film was formed only using one step of reaction producing chambers 35. 
CVD unit oxygen tension; 1 ,5Torr [0076](Comparative example 3) It was set as the same 
conditions as working example, and an oxide superconductivity conductor thin film was formed 
using equipment which does not form the gas mixer 48 in CVD reactor 30 made from quartz of 
structure shown in drawing 2 - drawing 7 . 

[0077](Comparative example 4) It was set as the same conditions as working example, and the 
oxide superconductivity conductor thin film was formed using the equipment which does not 
operate the blocking gas feeding means 38B in CVD reactor 30 made from quartz of the 
structure shown in drawing 2 - drawing 7 . 

[0078]In the oxide superconductivity conductor obtained in above-mentioned working example, 
and the oxide superconductivity conductor obtained by the comparative example 1 thru/or the 
comparative example 4, Sputtering formation of the 1 0-micrometer-thick Ag stabilization layer 
was carried out on the surface which laminated the oxide superconductivity thin film, the 
electrode of Ag was formed in the surface of this Ag stabilization layer, after Ag coating, in pure 
oxygen atmosphere, heat treatment was performed at 500 ** for 2 hours, it was considered as 
measurement documentation, and the measurement experiment was conducted on condition of 
the following. 

external magnetic field: -- 0T temperature: - 77K [0079]The result of having measured the 
thickness and the critical current value of the oxide superconductivity thin film of oxides 
superconductors which were acquired by working example and the comparative example 1 
thru/or the comparative example 4 is shown below. 
Thickness (micrometer) Ic (A) Jc (A/cm 2 ) 

working example 1.8 33 1.8xl0 5 comparative example 1 1.8 16.5 9.2xl0 4 comparative example 
2 0.6 11 1.8xl0 5 comparative example 3 1.6 20 1.3xl0 5 comparative example 4 1.6 18 1.1x10 s - 
here — Ic — a critical current value. Jc is critical current density. 

[0080] Compared with the case where it forms by one reaction producing chamber, one 3 times 
the critical current value [ 3 times as much thickness and ] Ic of this was obtained from the 
above-mentioned result by controlling independently the oxygen tension inside three reaction 
producing chambers, and going up oxygen tension to a three-stage. On the other hand, when the 
oxygen tension inside three reaction producing chambers was set up equally, although 3 times as 
much thickness was obtained compared with the case where it forms by one reaction producing 
chamber, it stopped at obtaining one about 1 .5 times the critical current value Ic of this. When 
material gas and oxygen gas were mixed by a gas mixer and a reaction producing chamber was 
supplied, compared with the case where there is no gas mixer, it turned out that it becomes one 
1 . 1 times the thickness of this, and Jcl .4 time. When blocking gas was supplied to a boundary 
room by a blocking gas feeding means and the gas condition of each reaction producing chamber 
was strictly changed into an independent state, compared with the case where there is no 



blocking gas, it turned out that it becomes one 1.5 times the thickness of this, and Jcl.6 time. 
[0081]Fromthe above thing, n steps of two or more reaction producing chambers can be 
provided in series (n is a natural number), and the formation speed of n times as many oxide 
superconductivity thin films and the thickness of n times as many oxide superconductivity thin 
films can be obtained by performing a CVD reaction continuously compared with the time of 
manufacture of only one reaction producing chamber. By what an improvement of the supply 
state of reactant gas is aimed at by a gas mixer, and the exhaust port of a boundary room lower 
part performs the exhaust gas of a reaction producing chamber and a boundary room for. Since a 
CVD reaction can be performed controlling independently the state of gas, such as material gas 
in a reaction producing chamber, and oxygen gas, It turns out that an oxide superconductivity 
thin film with uniform distribution and presentation of tape shape of base material thickness can 
be formed, and the oxides superconductors which were excellent in superconducting property, 
such as critical current density, can be manufactured efficiently. 
[0082] 

[Effect of the Invention]According to the manufacturing installation and manufacturing method 
of an oxide superconductivity conductor of this invention, the following effects are done so, 

(1) Improvement in the formation speed of an oxide superconductivity thin film and 
improvement in the thickness of the oxide superconductivity thin film formed can be aimed at by 
putting two or more reaction producing chambers in order in scries, and making independently 
controllable gas conditions, such as material gas concentration in each reaction producing 
chamber, and oxygen tension. 

(2) An improvement of the supply state of reactant gas can be aimed at by supplying blocking 
gas to improving the mixed state of material gas and oxygen gas, and a boundary room, and 
eliminating interference of the gaseous state between nuclear reaction generating chambers by a 
gas mixer. 

(3) By improvement of the supply state of the above-mentioned reactant gas, an oxide 
superconductivity thin film with uniform distribution and presentation of thickness can be 
formed. 

(4) By the above, the oxides superconductors which were excellent in superconducting property 
can be manufactured efficiently. 



[Translation done.] 



